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A STUDY OF THE SUBTESTS IN THE REVISED STANFORD- 
BINET SCALE, FORMS L AND M*^ 

The MerrilTP aimer School 


Virginia Van Dyne Fleming 


A. Introduction 

While supervising the testing program of the Merrill-Palmer School, the 
writer was Impressed by the seeming difference in difficulty of the subtests 
within the different year levels of both forms of the Revised Stanford-Binet 
Scale. In discussing tests which they had given, some students mentioned 
this observation, tending to keep it in mind, almost as if ft were an estab- 
lished fact, in their test interpretations; others spoke of the apparent differ- 
ences in difficulty, but were unaware of the difference in interpretation that 
might follow if the subtests were found to lack uniformity in difficulty; 
while some made no mention, of such an observation. 

The writer, who tries to be cognizant of all factors entering into the quali- 
tative evaluation of tests, felt that this experiential observation concerning 
subtests within given year levels of the Revised Stanford-Einet Scale justified 
systematic investigation. 

Individual performances on all Form L and Form M tests given ly 
Merrill-Palmer students from 1937 to 1941 were therefore recorded, and 
for each test were tabulated the CA (chronological age), MA (mental age), 
IQ (intelligence quotient), tester, school or other source of the testee 
(source), a plus for each test taken and passed, and a minus for each test 
taken and failed. 

In this way 210 Form L performances were tabulated. The tests were 
given by 16 grac^ate students in mental testing, to 210 different teslees 
from 15 sources [10 public schools, including some WPA nursery schools, 
two Sunday Schools, two settlements, and one Merrill-Palmer recreational 
club (one case)]. 


’Received in the Editorial Office on March 17, 19+2. tj i „t 

"The writer wishes to thank Dr. Annette L. Gillette foi- her cooperation, RachU 
Kestcnbeig, research assistant at Men ill-Palmei, and Dorothy Ransom of the Detroit 
Counseling Service for their thinking and calcnlatinE in connection with the study. 
Dr. E. Lee Vincent chairman of the Research Committee at Mcriill-1 almei for her 
criticism and encouragement; Dr. Russell C. Smart of Menill-Palmcr for advice mi 
statistics and Interpcrtation ; and Dorothy Tyler head of publications at Mernll- 
Palmer for editing the manuscript. 
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Similarly, performances of 118 children on Form M were recorded. These 
tests were given by 10 graduate students in mental testing, to children from 
13 sources (ten public schools, including WPA nursery schools, two settle- 
ments, one Sunday School), 

Between the forms there was no overlapping in testers, probably less 
than five cases in testecs, and eight instances in sources. 

The writer is well aware of the relation of test reliability to tester 
reliability, and therefore feels it necessary to describe the training of these 
26 graduate student testers. Each tester learned the test to the point 
of having memorized all instructions. She used the manual only as a 
periodic check on herself and as an aid If her memory failed her, but was 
instructed always to use the manual when she was not absolutely sure of 
herself. The tester then gave the entire test to the writer. If this test 
was adequately given the student then went to the various sources of testees 
and gave 10 tests. After the tester had given and scored each test the 
writer rescored it and went over any changes with the tester (test responses 
had been recorded verbatim). Then the tester wrote the report (interpreta- 
tion) of the test, using her experience and reading in the entire field of child 
development as a background. The interpretation was discussed in detail 
with the supervisor (writer). The student tester gave her eleventh test 
to a child while the supervisor observed, and her technique and findings were 
then thoroughly discussed. Finally, the tester gave four additional, un- 
observed tests, the scoring and interpretation of which were handled as 
^ explained above. Class discussions of mental testing accompanied the entire 
program of testing and individual conferences. 

Teachers assigning the testees were instructed to select non-problem and 
supposedly average children. In general, the testees were probably from 
below average socio-economic backgrounds. 

TABLE 1 


General Data Concerning the Cases Used^ 




CA 

MA 

w 

Form L 

Range 

2-6 to 12-5 

2-9 to 14-8 

62-154 

{N = 210) 

Mean 

6-8 

6-10 

102 

Sigma 

1-8.8 

2- 0 

18.4 

Form M 

Range 

2-6 to 10-5 

2-6 to 10-11 

70-154' 

118) 

Mean 

5-11 ■ 

6-0 

101 

Sigma 

1-7.6 

1-8.2 

14.7 


^Throughout this report and CA'?, are reported in terms of years and months. 
For example 2-6 ia two years six months; 1-8,8 is one year eight and eight-tenths 
months. 
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Table 1 gives information concerning the number of cases, and their CAj 

MA, and 10. , j u ■ • 

In both forms the distribution of CA was positively skewed, but more in 
Form L than in Form M. The MA distributions were also _ posUively 
skewed. In both forms the mean IQ and the SD of the IQ distribution 
were about the same as in Terman and Merrill’s standardization group. 

B. Plan of the Study 

A somewhat coarse analysis of the performances of the testees on both 
forms of the Revised Stanford-Binet Test was first undertaken. T e tesu ts 
were compared with those of Mrs. Elsa Barber (1), in so far as they cou d 
be obtained. This analysis indicated that the method of study might be 
rciincd- 

'V the second phase of the study Dr. Annette L. Gillette’s (3) method 
was, applied to the Merrill-Palmer data. Attrition was focused upon 
method, rather than upon the application of a single method to all a a. 
Experimentation with variations in her method led to the formulation of a 
third and final method of analysis. 

This third method was then applied in detail to the subtests o orm . 
Form M was not included in the final phase of the study, for reasons pointed 
out in the description of that part. The third phase, then was the applica- 
tion of the evolved method of analysis to the data. Emphasis was equally 

distributed between methodology and findings. . 

A list of the names and numbers of the subtests is given at the end ot 

the study. 

c. First Phase of the Study; Comparison With the BArber Study 

In studying the relative difficulty of the subtests of Form L. m 1938, Mrs. 
Barber tabulated the successes and failures of each testee who took each 
subtest, and then computed the percentage of +’s for each subtest m 
subjects were 230 cases, more of them boys than gir s, and most of t e 
white, chosen at random at the Institute for Juvenile Research, Chicago. 
Her subjects ranged in age from 2 years 6 months to 18 years (average , 
11 years 5 months). Their average MA was 8 years 9 months, and the 
range was from 2 years 5 months to 24 years 5 months. 

Comparison of the CA, MA, and JQ data for Barber s group and fo. 
M-P Form L group shows that the average CA of the M-P gioup is abou 
5 yeais less, the average MA about 2 years less, and consequently that the 
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average IQ is higher. Undoubtedly there is also a difference in the overt 
problem behavior of the individuals of the two groups* 

1, Form L 

In Table 2 are presented the data and results for the M-P group. Data 
for tests taken by fewer than 20 subjects are omitted; hence there are no 
tabulated data for year levels IIj II-6, XIV, and above. 

In this table the fact that at several age levels there are many more cases 
for one subtest than for the other five is accounted for by the repetition at 
various age levels of a few tests which, when they are passed at one level, 
are in effect passed also at the lower age level. 

Inasmuch as the writer found it impossible to obtain a complete copy 
of Barber’s findings, only 16 of her percentages could be included in the 
table. For these 16 tests the rank difference correlation between her and our 
percentages is only .22, with a probable error of .16. In other words, the 
correlation is insignificant and unreliable, 

The difficulty of finding the significance of the difference between sub- 
tests from the figures in Table 1 is evident when it is realized that the num- 
ber of cases on which the percentages are based varies widely, and that 
even within a year level not each subtest was taken by entirely the same 
subjects. For example, im a few cases the alternate test was used for a 
subject, or a test was erroneously omitted, or, as noted above, when a test 
was repeated at two year levels the results were considered in both levels, 
although each person who took it at the higher level did not take all the 
other five sub tests at the lower level. According to Terman and Merrill’s 
instructions, Subtest X-3 is given only to children who have had two or 
three years of schooling, or who are at least 10 years old. Therefore, there 
is variation in the number of cases within the sub tests of year level X. 

Friedline and Berman (2) studied these Form L sub tests with reference 
to clarity of expression, adaptability, and practicality. In the summary below, 
their comments are included along with the present writer’s comments on 
the Merrill-Palmer and the Barber findings. In the case of the Merrill- 
Palmer data, only differences of at least 20 per cent are discussed. 

rf. Findings for Form L, 

Year level III : No outstanding differences in percentages for the M-P 
group. Friedline and Berman found Tests 1, 3, and 5 to be deficient in 
one or more of the three factors they studied, 
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TABLE 2 

Form L Number of Cases Taking Each Sodtest, Percentage of Cases Passing Each 
SuBTEsr (Merrill-Palmer Data^. Comparative Figures from Barber brUDY 


Year 


A +’ 

s {%} 

level 

Subte5»t 

III 

1 

26 

100 

2 

55 

95 


3 

27 

93 


4 

27 

85 


5 

26 

88 


6 

27 

89 

111-6^ 

1 

36 

72 

2 

55 

78 


3 

35 

69 


4 

35 

86 


5 

35 

91 


6 

36 

78 

IV 

1 

115 

34 

2 

56 

80 


3 

105 

86 


4 

55 

67 


5 

55 

78 


, 6 

53 

60 

lV-6 

1 

82 

83 


2 

81 

77 


3 

156 

90 ' 


4 

82 

57 


5 

82 

76 


6 

142 

85 

V 

1 

112 

63 


2 

111 

87 

* 

3 

111 

84 


4 

109 

70 


5 

111 

64 


6 

113 

75 

VI 

1 

184 

76 

2 

157 

58 


3 

157 

68 


4 

155 

63 


5 

157 

69 


6 

157 

61 


Year 

level 

Subtest 

N 

+’3 (%) 

Barber’s 
+ ’3 (“/«) 

VII 

1 

169 

56 

72 

2 

166 

46 

48 


3 

168 

45 



4 

167 

52 



5 

168 

40 



6 

168 

58 


VIII 

1 

160 

43 

69 


2 

156 

58 



3 

156 

30 

42 


4 

154 

36 


5 

154 

46 



6 

156 

42 


IX 

1 

112 

50 

35 

2 

120 

26 


3 

124 

41 

42 


4 

123 

35 

’ 


5 

123 

30 

62 


6 

122 

25 


X 

1 

148 

88 

59 

2 

87 

48 


3 

12 

75 

35 


4 

86 

27 

35 


5 

85 

41 



6 

86 

45 


XI 

1 

67 

34 

27 

2 

67 

12 


3 

68 

12 

45 


4 

67 

40 


5 

67 

19 



6 

67 

25 


XII 

1 

49 

10 



2 

47 

22 



3 

48 

15 



4 

47 

17 

54 


5 

48 

15 


6 

44 

68 

20 

XIII 

1 

24 

33 



2 

25 

48 



3 

25 

28 



4 

25 

36 



5 

23 

13 



6 

24 

38 
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III- 6: Difference of 22 in the M-P percentage of cases passing Subtest 3 
and Subtest 5 (69% and 91%, respectively). 

IV: While only 34 per cent of the M-P cases passed Suhtest 1, the next 
lowest percentage is 60, for Subtest 6. And 86 per cent passed Subtest 3. 
Thus, there is a difference of 52 per cent between Sub tests 1 and 3. 

IV- 6: M-P percentages vary from 57 for Subtest 4 to 90 for Subtest 3, 
a difference of 33 per cent. The next lowest percentage is 76 for Subtest 5. 
Friedline considered Subtests 3, 5, 6 to be defective. 

V: The largest difference in the M-P data is between Subtests 1 (63%) 
and 2 (87%), a difference of 24 per cent. Subtests in this level fall into 
three pairs: 1 and 5 seem most difficult, 2 and 3 easiest, while 4 and 6 fall 
in between. Friedline lists Subtest 4. 

VI : Homogeneous in the M-P data, with percentages ranging from 58 
for Subtest 2 to 65 for Subtest 1. Friedline lists Subtest 6. 

VII: Fairly homogeneous percentages for M~P group, with the laigest 
difference between 5 (40%) and Subtest 6 (58%), Barber found a greater 
difference in this level, the difference between Subtests 1 (72%) and 2 
(48%). Friedline found Subtest 3 to be deficient in one or more aspects 
which she studied. 

VIII: The largest difference for the M-P group was between Subtests 3 
(30%) and 2 (58%), There was also a low percentage, 36, of successes 
on Subtest 4. Barber found a difference of 27 per cent between Subtests 
4 and 1, the latter being easier. Friedline lists Item 4. All thiee studied 
here converge on Subtest 4. 

IX: Percentages range only from 25 (Subtest 6) to 50 (Subtest 1). Fried- 
line lists Subtest 1, and Barber’s findings are not in complete agreement with 
those of the M-P data. 

X: There is a large difference in percentage of successes between Subtests 
4 (27) and 1 (88), a difference of 61 per cent! In fact, Subtest 4 differs 
from all other subtests at this level by at least 14 per cent. And Subtest 1 
has a higher percentage of successes than all the other sub tests, the difference 
between it and each other’ suhtest being never less than 13. At this level 
the subtests fall again into three groups, with Subtest 4 standing alone as 
the most difficult item, while Items 2, 5, and 6 are fairly similar in difficulty, 
and Subtests 1 and 3 appear to be the easiest. Barber also found differences 
at this level, although hers are less than those of the M-P data, and not 
always in the same direction. 

XI : Though these M-P percentages are low, this fact may be understood 
in the light of the MA data for the group. As for differences in subtests, 
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TABLE 3 

Form M . Number of Cases Taking Each Subtest, Percentage of Cases Passing 

Each Sudtest 


Year 

level 

Subtest 

Y 

s 

+ 's {%) 

Year 

level 

Subtest 

Y 

+ ’s (.%) 

III 

1 

26 

100 

IX 

1 

112 

so 


2 

55 

95 


2 

120 

26 


3 

27 

93 


3 

124 

41 


4 

27 

85 


4 

123 

35 


5 

26 

88 


5 

123 

30 


6 

27 

89 


6 

122 

25 

III-6 

1 

36 

72 

X 

1 

148 

88 


2 

55 

78 


2 

87 

4S 


3 

35 

69 


3 

12 

75 


4 

35 

86 


4 

86 

27 


5 

35 

91 


5 

85 

41 


6 

36 

78 


6 

86 

45 

IV 

1 

115 

3+ 

XI 

1 

67 

34 


2 

56 

80 


2 

67 

12 


3 

105 

86 


3 

68 

12 


4 

55 

67 


4 

67 

40 


S 

55 

78 


5 

67 

19 


6 

53 

60 


6 

67 

25 

IV-6 

1 

82 

83 

xn 

1 

49 

10 


2 

81 

77 


2 

47 

22 


3 

156 

90 


3 

48 

15 


4 

82 

57 


4 

47 

17 


5 

82 

76 


5 

48 

15 


6 

142 

85 


6 

44 

68 

V 

1 

112 

63 

xin 

1 

24 

33 


2 

111 

87 


^2 

25 

48 


3 

111 

84 


3 

25 

28 


4 

109 

70 


4 

35 

36 


5 

in 

64 


5 

23 

13 


6 

113 

75 


6 

24 

38 


VI 

1 

184 

76 


2 

157 

58 


3 

157 

68 


4 

155 

63 


5 

157 

69 


6 

157 

61 

vn 

1 

169 

56 


2 

166 

46 


3 

168 

45 


4 

167 

52 


5 

168 

40 


6 

168 

58 

VIII 

1 

160' 

43 


2 

156 

58 


3 

156 

30 


4 

154 

36 


5 

154 

46 


6 

1S6 

42 
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Items 2 and 3 were passed by only 12 per cent of the cases, while Subtest 1 
was passed by 34 per cent and Subtest 4 by 40 per cent. Barber’s findings 
as to high and low test difficulty at this level are in fairly close agreement. 
Friedline calls our attention to Item 5. 

XII: Subtest 6 is outstandingly easy as compared with the other subtests 
at this level. It was passed by 68 per cent of those taking it. The next 
highest percentage is but 22, for Subtest 2. Barber’s figures are in disagree- 
ment at this level, in so far as we have them. 

XIII: Subtest 5 is definitely difficult; it was passed by only 13 per cent 
of those taking^ it. All other five subtests were passed by from 28 to 48 
per cent. Friedline lists as deficient Subtests 1, 3, and 6. 

2. Form M 

The Merrill-Palmer data for Form M were analyzed in exactly the same 
manner as for Form L. The results are found in Table 3. 

a. Findings for Form M, In examining Table 3, attention, as in Form 
Lj should be focused upon differences in percentages within a year level, and 
not between year levels. The table yields the following findings: 

Year level III : These subtests were homogeneous as to difficulty. 

III~6: The greatest differences Is between Sub tests 3 (69%) and 5 (91%). 

IV: Subtest 1, passed by only 34 per cent of the group, is outstandingly 
difficult. The next most difficult test, Subtest 6, was passed by 60 per cent, 
but even so is definitely harder than the two easiest subtests, Items 2 and 3. 

IV-6: Here Subtest 4 is fairly difficult; it is passed by 57 per cent of the 
cases. The other five sub tests are much less difficult. 

V : Differences at this level are less marked. The greatest difference is 
between Subtests 1 and 5 (63% and 64%, respectively) and Item 2 
(87%), although Item 3 is about as easy as Item 2. 

VI : Homogeneous as to difficulty. 

VII : Homogeneous, 

VIII: Subtest 2 is noticeably easier than the other subtests. It is passed 
by 58 per cent of the cases, whereas the next easiest subtest, 5, is passed by 
46 per cent of the cases. 

IX: Item 1 is outstandingly easy. 

X : Great differences in difficulty. Subtest 4 is passed by only 27 per cent 
of the testees taking it; Subtests 2, 5,, and 6 occupy a middle position and 
are passed by more than 40 per cent; Items 1 and 3, passed by 88 per cent 
and 75 per cent of the cases, are much easiei*. 

XI : Items 1 and 4 easier than the others. 
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XII : Item 6 is outstandingly easy. It is passed by 46 per cent more of the 
cases who took it than is the next easiest item. 

Xni: Subtest 5 is somewhat more difficult than the other items. 

r 

3. Summary {First Phase) 

The plus or minus score of each of 210 children taking Form L of the 
Revised Stanford-Binet Test, and of 118 children taking Form M, was re- 
corded. The percentage of +’s was then computed for each sub test in both 
forms, using the number of cases actually taking each subtest as the basis. 
These results give a rough estimate of the comparative difficulty of the sub- 
tests within each age level of each Form, but do not permit comparisons 
between age levels, or between forms. The results are compared with those 
of Barber. 

4. Conclusions {First Phase) 

1. In both forms there are several age levels within which the subtests 
seem to be of unequal difficulty. 

2. Few of Barber’s results were obtainable, but a comparison of those 
available with the results of this study shows" little agreement, except that 
both studies find the subtests to differ in difficulty, though there is disagree- 
ment in direction and as to which items differ. 

3. A better method of analysis should be sought in order to answer the 
original question, viz., are the subtests within each age level of each foim 
of the Revised Stanford-Binet Test of equal difficulty? 

D. Second Phase of the Study; Development of a Method 

Following the application of the first method to the Merrill-Palmer data, 
a new line of attack was planned, one which would indicate more definitely 
which subtests, if any, differed in difficulty from the remaining subtests at 
a given year level. While this new method was being applied to the data, 
Annette L. Gillette of the Rochester (New York) Guidance Center pub- 
lished a study on the same subject. Inasmuch as the Merrill-P aimer study 
had the same purpose as heis, and since the method of analysis, in so far as it 
had been planned, was identical with hers, it was decided to follow her 
method, which had been approved by Dr. Jack Dunlap,^ This plan would 
make the two studies exactly comparable in method, though not in results, 
since Dr. Gillette’s subjects were problem children, while in general the 
children in this study were not. In this respect the testees in this study 

'*Dr. Gillette was completely cooperative in helping the writer to duplicate her 
method of analysis. Her air mail answers to inquiries were greatly appieciatcd. 
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resemble those of the Terman-Merrill standardization group more than 
those of Dr. Gillette^s study, 

MA level VI of Foim L was chosen as the subject matter with ’which to 
use Gillette’s method, because it included the highest number of cases. In 
other words, the performance on each VI subtest was tabulated for each 
child with an MA of 6-0 to 6-11, inclusive* The percentage of cases passing 
each subtest was calculated. The differences between these percentages 
‘Vere evaluated by determining the reliability of the differences, using the 
critical ratio” (3, p. 127). 

The CP of the percentage passing was determined by using the formula tr = 



where p equals the percentage of successes in a given subtest, q equals 


the percentage of failuies in the same subtest, and V equals the number of 
cases (number of individuals taking the subtest). 

The use of this formula may rest upon an assumption that the chance of 
success of a given subtest equals the chance of failure. The validity of this 
assumption might well be evaluated by detailed study of the Terman-Merrill 
standardization data. 

Because the percentages of successes were obtained for the different sub- 
tests on the same group of testees, a correlation between these percentages 
would obtain. This correlation was calculated according to this formula; 


ri>ip 2 “ r — r P<^P' (Dunlap and Kurtz, p. 129, formula No. 304). 
\ (iP 

In this formula 

p\ =« 1st test being studied, p2 = second test, being compared with first, 
p *=> percentage of successes in first test, 
q = percentage of failures in first test, 

P* = percentage of successes in second test, 
q' « percentage of failures in second test. 

' The aj) was next computed according to the following formula : 

cr2> ^ 4 " o‘p2^ — 2rptp2(Tpi<Tp2, 

D = — pj or difference in percentage of successes in the two tests. 

Finally, the critical ratio was determined by application of the formula 



When the M-P data were set up in the same way that Gillette used {MA 
level VI included mental ages 6-0 to 6-11, inclusive), 32 cases were involved. 
The critical ratios for the difference in percentage of the group passing each 
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TABLE 4 


Siibtests 

1 

j 

2 

3 

4 5 

2 

2.16 




3 

0 

2.16 



4 

1.89 

1.00 

1.89 


5 

.82 

2.37 

.82 

2,06 

6 

1.89 

1.00 

L89 

0 2.06 


MA = 6-0 to 6-lL 


sub test are given in Table 4. If we consider that a critical ratio of three 
or more indicates a reliable difference, we may conclude that in these data 
there are no statistically reliable differences in the difficulty of the subtests 
of the Vl-year tests, Form L. 

When Dr. Gillette handled her data in this fashion, she found one 
reliable difference, the difference in percentage passing Subtest 1 (vocabulary) 
and Subtest 2 (bead chain), with the latter test more difficult (3, p. 129) « 
This 'finding results from an analysis of 41 cases. 

The findings on this point in these two tests are in fairly good agreement. 
Gillette gets a reliable difference between Tests 1 and 2, while the M-P 
study shows a critical ratio of 2.16 for the differences between the same two 
tests. In comparing these two studies it must be remembered that there 
are differences in 10 distribution and in type of testees used in them. 

In a subsequent portion of her study, in connection 'with another question, 
Gillette selects her groups on a two-year, rather than a one-year, basis. In 
this connection, it occurred to the writer that it might be important to find 
out if a shift in the way of selecting groups would result in a shift in 
findings. Inasmuch as Gillette did not make this shift within the limits of 
the investigation of a single question (relative difficulty of subtests within a 
level), the answer to this query would have no bearing on her findings. 
However, the answer may be important in the interpretation of other studies 
on the subject. 

The Meirill-Palmer data were therefore so culled that MA level VI 
included two years {MA ^ 5-6 to 7-5) ; this was the location of the interval 


TABLE 5 


Siibtests 

1 

2 

3 

4 

5 

2 

*3.5 





3 

1.0 

*3.36 




4 

2.12 

2.53 

2.04 



5 

1.74 

2.89 

1.60 

1.16 


6 

*3,5 

0 

*3.36 

2,53 

2.89 


’^Statistically significant difference MA = 5-6 to 7-5. 
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used hy Gillette in her subsequent study of Brightness Levels (see below). 
This analysis was of 74 cases. The CR's found in the Merrill-P aimer data 
are given in Table 5. 

There are four statistically significant differences, those between Tests 
1 and 2, 1 and 6, 3 and 2, and 3 and 6. The GR*s in Table 5 could hardly 
be predicted from Tabic 4, However, when the CR^s for Tests 1 and 2 
in these two tables are compared with the CR found by Gillette, there seems 
to be some reason to say that the vocabulary test and the bead chain test are 
different in diflBculty for children of the same MA. 

If the location of the interval is changed, rather than the size of it, so 
that all cases with an MA of 5-6 to 6-5 {not 6-0 to 6-11, or 5-6 to 7-5), are 
listed, then a new set of CR's are calculated, as shown in Table 6. Here 


TABLE 6 


Siibtests 

1 

2 

3 

4 

5 

2 

1.98 





3 


^3.16 




4 


1.88 

2.30 



5 


1.88 

2.30 

0 


6 

2.83 

1.44 

^3.61 

2.46 

2.46 


^Statistically reliable difference, MA = 5-6 to 6-S, 


N equals 40. Three differences are found to be statistically reliable, those 
between Tests 3 and 1, 3 and 2, and 3 and 6. There seems to be a clearer 
relationship of this table with Table 5. Both tables are based upon analyses 
where the level being studied (here VI) is in the middle of the range of 
cases included in the analysis (5-6 and 6-5, and 5-6 and 7-5), 

Summary of Results from the Four Different Ways of Selecting Data 
Measures of the significance of differences in the percentage of cases passing 

TABLE 7 


No. of statistically 
reliable differences 


MA 

N 

found 

Differences between tests 

6-0 to 6-11 
(Gillette) 

41 

1 

1 

and 2 

6-0 to 6-11 
(M-P) 

32 

0 






5-6 to 7-5 

74 

4 

1 

and 2 




1 

and 6 



1 

3 

and 2 

5-6 to 6-5 



3 

and 6 

40 

3 

3 

and 1 




3 

and 2 




3 

and 6 ' 
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each subtest within an MA level have been presented for four different ways 
of selecting data. Table 7 may aid in comparing these differences. 

Study of Brightness Levels — Gillette and Merrill-Pcdiner 

In the Gillette study “A further step was taken by analyzing the perr 
centages passing each test for groups of different brightness levels. Studies 
on the 1916 Binet showed that some tests were easier for dull children than 
for bright children of equivalent MA. A similar evaluation seemed advisable 
for the tests of the 1937 Binet” (3, p. 127). To obtain fair-sized groups 
which were fairly homogeneous, Dr. Gillette set up groups on a two-year 
basis. Thus, the analysis of brightness levels of year VI includes children 
with an MA of 5-6 to 7-5, inclusive. Then she subdivided each group by 
IQ into thirds, which she called High, Middle, and Low groups. Conse- 
quently, for corresponding brightness levels at different years (for example. 
Low level at year VI, and Low level at year VII), the range of IQ's covered 
will not be identical (72-94, and 74-94, in the example). The mean IQ for 
these two groups will also differ (85 and 86). 

It follows that the corresponding range and mean IQ of the M-P groups 
vary from those in the Gillette groups! This fact invalidates direct com- 
parison of Gillette and M-P data, even for the same year levels, and also 
comparison of her and our data from year level to year level. But com- 
parison of different brightness levels within a year level in one or the other 

Study is valid. ^ 

After the brightness levels had been determined for each age group, t e 
next step was to determine the percentage of these subgroups passing each 
test. Comparisons were then made within a year level between the per- 
centage of different brightness levels passing each test and the reliabffity of 
the differences calculated. Since these percentages are based on different 
groups, correlation between percentages is considered zero. Therefore, the 

critical ratio was determined -by using the formula ctd = Vo'di^ + 

The interpretation is based on the fact that the dull group is older and the 
bright group younger” (3, p. 128). Since, in a group of individuals of the 
same MA, CA varies conversely with IQ, the mean CA of different bright- 
ness levels was not computed in the M-P study, while the mean IQ was. 
In the Menill-Palmer data, brightness groups were analyzed only where 
N equalled at least 50. This arbitrary limit is in line with that of Gillette, 
in so far as her tables reveal it. 

The percentage of cases in each brightness level passing the various 
tests in Level VI and the CJ?’s are shown in Tables 8 and 9. 
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TABLE 8 
Form L — Year VI 


Percentage passing for brightness levels 

Bright- 






ness 



Percentage passing tests 

levels 

N 

/grange Mean 70 1 

2 3 

4 

5 6 

Low 

24 

72- 94 85 83 

79 88 

79 

75 70 

Middle 

27 

96-103 99 80 

65 76 

73 

76 65 

High 

24 

104-127 115 96 

75 92 

88 

96 79 

MA range, 

S-6 to 7-S. 






TABLE 

9 





Form L — ^Year VI 




Critical ratios of diiference in brightness levels on 

same 

subtest 



Comparison of 

Comparison of 


Comparison of 



low and middle 

low and high 


middle and high 



brightness 

brightness 


brightness 

Subtest 


levels. CR = 

levels. CR = 


levels. CR = 

1 


.28 

1.51 


1.87 

2 


1.14 

.33 


.78 

3 


L13 

.46 


1.62 

4 


.50 

.85 


1.39 

5 


.08 

2.16 


2.18 

6 


.38 

.72 


1.14 


Our data yield no reliable differences; the highest critical ratio is 2.18, 
Gillette^s data, based on a similar number of cases, give two reliable differ- 
ences: Low-High performances on Test 4 {our GR here equals .85), and 
Middle-High performances on Test 4 (our CR equals 1.39), Gillette finds 
that for Low-High scores on Test 3 there are 98 in 100 chances that the 
difference is significant (our CR equals .46). She also calculates that there 
are 99 in 100 chances that High-Middle difference on Test 3 is significant 
(our GR equals 1.62). 

In the M-P data the high group, MA level VI, is best in five tests, and 
worst in none. In the Gillette* study the reverse is true. In the M-P data 
■ the Middle group is worst in five tests, in the Gillette data in only one test. 

, The performance of the Low groups in both studies is fairly similar. 

The M-P tabulations for Level VII are shown in Tables 10 and 11. 

Our data show no significant differences, the highest CR being 1,70. Gil- 
lette gets but one, for. the High-Middle performances on Test 3; here our 
CR equals 1.15. 

In both the M-P and the Gillette studies the High group has, in general, 
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TABLE 10 
Form L — Year VII 


Percentage passing for brightness levels 










Percentage passing tests 


N IQ range Mean IQ 

1 

2 3 

4 

5 6 

Low 

21 H- 94 86 

86 

57 66 

71 

57 66 

Middle 

23 96-109 100 

65 

56 65 

78 

39 78 

High 

21 111-145 120 

86 

62 48 

80 

52 76 

MA range, 6-6 to 8-5, 






TABLE 

11 




Form 

ii^YEAR VII 




Critical ratios of diflference 

in biightness levels on 

same 

subtest 


Comparison of 


Comparison of 


Comparison of 


low and middle 


low and high 


middle and high 


brightness 


brightness 


brightness 

Subtest 

levels. CR = 


levels. CR = 


levels. CR = 

1 

1,70 


0.00 


1.70 

2 

.06 ' 


.33 


.41 

3 

' ,.07 


1.20 


1.15 


.53 


,68 


.16 

5 

1,22 


,32 


.88 

6 

.90 


.72 


.14 


the best performance at this level. The Low and Middle groups are also 
quite comparable in this respect, 

Data for year VIII are given in Tables 12 and 13. 

Neither the Gillette nor the M-P'data yield a single reliable difference at 
Level VIIL Our highest CR is 2,46, Gillette finds that the chances are 
99 in 100 that the difference between Low and High groups on Test 4 
is significant; our corresponding CR is 1.78, Gillette calculates the chances 
tor a true difference between Low and Middle groups on Test 1 to be 98 

TABLE 12 
Form I^Year VIII 


Percentage passing for brightness levels 


Bright- 

ness 

levels 

N 

IQ range 

Mean IQ 

1 

Percentage passing tests 

2 3 4 5 

6 

Low 

18 

72- 96 

86 

72 

72 

33 

44 

83 

44 

Middle 

20 

98-115 

106 

80 

90 

60 

80 

85 

40 

High 

18 

116-145 

128 

56 

83 

66 

72 

76 

66 


MA range, 7-7 to 9-5. 
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TABLE 13 


Form L—Year VIII 



Critical ratios of difference 

in brightness levels on same 

snbteat 


Comparison of 

Comparison of 

Comparison of 


low and middle 

low and high 

middle and high 


brightness 

brightness 

brightness 

Subtest 

levels. CR = 

levels. CR = 

levels. CR — 

1 

.58 

1,02 

,14 

2 

1.44 

.80 

2.17 

3 

1.74 

2.11 

.44 

4 

2.46 

1.78 

.50 

5 

.16 

.53 

.62 

6 

.25 

1.36 

.58 


m 100, and between Middle and High groups on the same test to be 99 
in lOO. Our corresponding CR^s are .58 and .14. On the vocabulary test 
(Test 1) Gillette finds that the highest percentage passing is for the Middle 
group and the lowest for the High group. The M-P findings are in 
agreement. 

Summary {Seco?id Phase) 

This phase of the study of Form L of the Revised Stanford-Binet Test 
was originally planned to offei answers to the following questions : 

1. Are all six of the subtests within each year level of equal difficulty? 

2. Are some subtests easier for brighter children, some for duller ones? 

3. How do these findings compare with those of Dr. Gillette? 

The results of 210 tests made on children aged from 2-6 to 12-5 were 
analyzed according to methods described by Dr. Gillette. Some difficulties 
were encountered in the use of these methods, and these difficulties led to 
trying slightly different methods on a smaller number of analyses than had 
been intended at first. These experiments in method led to a shift in the 
planning, and partially in the objectives, of the study. As finally conceived, 
this study is an attempt to shed light on the following questions : 

1. Within a selected year level are all six of the subtests of equal diffi- 
culty for children of similar IQf 

2. How dependent is this answer upon the method of grouping the data? 

3. Within a rather narrow MA range, does the difficulty of any of the 
six subtests vary with the brightness of the testee? 

4. How do the results of the analyses involved in Questions 1 and 3 com- 
pare with the findings of Dr. Gillette? 

The different methods of grouping the data were tried out on year level VI, 
because it contained the greatest number of’ cases. The performances on the 
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subtests of this level were studied for three different groups of testees: 
{a) those with an MA of 6-0 to 6-11 ; {b) those with an MA of 5-6 to 7-5, 
and (c) those with an MA of 5-6 to 6-5. These results were compared with 
those of Dr. Gillette, who studied the same subtest performances for her 
cases with an MA of from 6-0 to 6-11, only. 

In the study of brightness levels a two-year MA range was studied. The 
results were compared with those of Dr. Gillette. 

Findings {Second Phase) 

1. When the Gillette method of grouping data for subtest difficulty is 
used on the M-P data, no tests in year level VI differ significantly from 
one another in difficulty. 

2. The apparent, relative difficulty of subtests depends in part upon the 
method of grouping the data. A change in the size of the interval (as 
from one to two years) is not required to find more significant differences, 
A shift in the location of the interval (as from 6-0 to 6-11, to 5-6 to 6-5) 
may have the same results. 

3. In general there is a tendency for children of higher IQ^s (within a 
two-year MA range) to do better than those of the same MA range, but of 
lower IQ, on the same sub tests. In other words, when children of similar 
MA are compaied, the younger ones do better than the older ones on the 
same subtests, This result supports the idea that the subtests test MA 
rather than simply the length of life experience, or CA. 

4. When Gillette^s method of analysis Is duplicated for the study of one 
year level, the results are in close agreement ; she obtained one significant 
difference in difficulty of subtests and the M-P study obtained none. The 
M-P study yielded a CP of 2.16 on the compaiison which, for Gillette, 
showed a significant CR. There seems to be little relation between the 
brightness level analysis findings of Dr. Gillette and those of this/ study, 
although the methods used were identical. 

Thus, the study showed evidence of less difference in the difficulty of 
subtests within a year level than subjective judgment, though based upon 
experience, had indicated was present. The extent and number of significant 
differences varied according to very simple shifts in the MA limits of the 
groups into which cases were foimed for purposes of analysis. This fact, plus 
the questionable assumption that each subtest involves an equal chance of 
success or failure when taken by testees of a given CAj suggested the develop- 
ment of a third method of analysis which would attempt to solve, perhaps 
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by avoidance, the questions of (a) grouping the data by age intervals, and 
(b) assuming an equal chance of success on each subtest 

The method developed and the findings resulting from its application are 
described below. 

E. Third Phase of the Study: Description and Application of the 
Third Method of Analysis 

Each year level was studied separately. Cases were selected for analysis 
on the basis of having taken every sub test within a year level. Thus, in 
the study of VI year subtests, all cases who had taken all six of these sub- 
tests were selected, regardless of their CA, MAj or 1Q> 

The GA was then tabulated for each case passing, for example, Subtest 1 
in year level VL Similarly, the CA was tabulated for each case failing VI, 
1. These two sets of tabulations were separate and, of course, discrete. The 
same tabulations were made for all five of the other sub tests, resulting in 
12 tabulations for VL 

The mean CA and sigma of the mean CA were computed for each of the 
12 tabulations (six + and six — tabulations). These data provided ma- 
terial for answering the following questions: 

Question 1: Is there a significant difference in the mean CA of cases 
passing one subtest and the corresponding figure for another subtest? Since 
the IQ distribution of this group is about normal, such a difference in the 
mean CA would indicate that subtests within a year level differ significantly 
in difficulty. 

To answer this question, the six plus tabulations were treated separately. 
The difference (in months) between the mean CA at which one sub test 
was passed and the corresponding mean for a second subtest in the same year 
level was tabulated. The differences between each subtest and every other 
subtest were then recorded, a total of 15 differences in means. Using the 
formula ffn V the sigmas of these differences were computed. 

Finally, applying the formula CRb = / ' — , the critical ratios of the differ- 

\ crj) 

ence between the mean GA passing one sub test within a year level, and the 
corresponding mean for each of the other five subtests were calculated, result- 
ing in 15 CR's per year level. 

Question 2: Is the mean GA for cases failing a subtest significantly different 
from the mean CA for cases passing the same subtest? If so, the discrimina- 
tive capacity of that subtest is enhanced. 
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Half the data lor the investigation of this question had been organized 
before, in answering Question 1, It was necessary only to compute the 
CR for “|- and — tabulations for the corresponding subtests. (For example, 
the CR between the mean CA of cases passing and the mean CA of cases 
tailing Subtests VI, 1.) Obviously, there would be six of these GR^s for each 
year level. 

Question 3: Corollary to these two questions, if more than two points 
(mean CA of cases passing and mean CA of cases failing) are computed 
for each subtest, in other words if we refine the detecting instrument, will 
the similarity between the subtests at a given age level persist? If the 
similarity holds up under closer inspection, we have added reason to say 
that the sub tests within an age level are of equal difficulty, 

In answering the first two questions, the 50th percentile CA of cases 
passing, and of cases failing, each subtest was computed. As a way of answer** 
ing this third question, deciles were computed. Thus the instrument was 
refined to some degree. These results were graphed. Deciles for cases 
passing a subtest were placed on the same graph as the deciles for cases failing 
the same subtest. Thus a graph of success and of failure for each subtest 
was produced which facilitated the ease with which subtests could be super- 
ficially compared. 

Question 4: On the basis of these data can the sub tests within each year 
level be arranged in order of apparent difficulty? 

This arrangement, applying to this group of subjects, can be made simply 
by listing the subtests within a year level according to the 75th percentile 
CA of cases passing them. Some psychologists believe that tests are best 
compared according to the 50th percentile. This arrangement can also 
easily be made. We should expect these two arrangements to be essentially 
the same. 

Results 

In Table 14 are organized the data answering Question 1 (Is there a 
significant difference in the mean CA of cases passing one sub test and the 
corresponding mean for another subtest within the same year level?) In the 
table, N differs within a year level, because, while the number of cases taking 
a level is the same for all those subtests, the number passing, or failing, the 
various subtests varies. ( 

Year levels X and XI were not analyzed in this way because in them 
1S[ sometimes fell below 20. 

Perusal of Table 14 shows that not a single critical ratio is statistically 
significant. 
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TABLE H 

The Critical Ratios of the Difference between the Mean CA of Casks Passing 
One SubtEst (Within a Tear Level) and the CoRREsroKOiNC 
Mean for Each of the Other Five SunrEsrs 


Subtests 

1 

2 

3 

4 

5 



Year level III (N = 20 to 25) 



2 

,59 





3 

0 

« .55 




4 

.85 

,ZI 

.84 . 



5 

-57 

0 

.56 

.28 

.28 

6 

.29 

-28 

.28 

.56 



Year level III-6 

(iV = 2+ to 32) 




.76 





3 

.34 

.54 




4 

.34 

.54 

0 



S 

.34 

.54 

0 

0 


6 

0 

.87 

.46 

,45 

.45 



Year level IV 

[N = 34 to 44) 



2 

.92 





3 

0 

.80 




4 

0 

.84 

0 



5 

.47 

1.34 

.41 

.42 


6 

1.34 

2.12 

1.18 

1.22 

.86 



Year level IV-6 

{N = 47 to 68) 



2 

.98 





3 

0 

1.01 




4 

1.88 

.93 

1.94 



5 

.95 

0 

.98 

.92 


6 

.97 

0 

1.00 

.93 

0 



Year level V (N ~ 70 to 96) 



2 

1,46 





3 

1.00 

.54 




4 

0 

1.52 

1.04 



5 

.47 

1.00 

.51 

.48 


6 

.48 

1.03 

.53 

.50 

0 



Year level VI (iV = 92 to lU) 



2 

1.00 





3 

.51 

.50 




4 

.98 

1.91 

1.46 



S 

0 

.98 

.50 

.96 



1.2S 

0 

.49 

1.90 

-97 



Year level VII (N = 6+ to 97) 



2 

.38 





3 

.83 

1.10 




4 

0 

.38 

.83 



5 

.79 

1.06 

0 

,79 


6 

1.73 

1.13 

2.45 

1.72 

2.34 
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TABLE^ 14 (conthiued) 


Subtests 

1 

2 

3 

4 

5 



Year level VIII 

(N = 46 to 88) 



2 

1.80 




3 

.65 

.99 




4 

.67 

1.02 

0 



5 

.72 

1,10 

0 

0 


6 

2.06 

.34 

1.27 

1,31 

1.40 



Year level IX 

(N = 29 to 55) 



2 

.26 




3 

1.92 

1.50 




4 

.27 

0 

' 1.56 



5 

.80 

.98 

2.54 

1.02 


6 

.26 

0 

1.52 

0 

.98 


Table IS gives the data for answering Question 2 ^1^^ mean CA of 

cases failing a sub test significantly different from the mean CA of cases 
passing that same subtest?). In this table, N equals the number of cases 
taking the subtests in the year level indicated. Where the number failing 
or passing a subtest was less than 20 (year levels III and IIT6, X and XI), 
critical ratios for Table 15 were not computed. Statistically significant 

TABLE 15 

The CiuTicAc Ratios of the Difference between the Mean CA Failing a Subtest 
AND THE Corresponding Mean for the Cases Passing the Same Subtest 
(Former Was Always Lower Than Latter) 


Year 

level 

I 

2 

3 

4 

S 

6 

JV cases 

JV signlf. 

> (7i?'s 

IV 

1.80 

2.56 

3.02 

1.90 

4.03 

6.42 

55 

3 

IV-6 

1.26 

3.78 

.96 

2.80 

1.88 

2.50 

82 

1 

V 

1.87 

2.89 

3.19 

1.90 

4.43 

6.43 

110 

3 

VI 

6.48 

8.33 

8.65 

7.61 

6.47 

7.56 

156 

6 

VII 

6.58 

5.58 

8,92 

7.89 

7.38 

4.65 

163 

6 

VIII 

7.94 

5.49 

4.84 

5.76 

8.00 

3.52 

153 

6 

IX 

S.52 

3.44 

1.4S 

4,26 

6.10 

3.48 

117 

5 


critical ratios appear in 30 of the 42 possibilities. The number of significant 
critical ratios in general rises with the number of cases analyzed in a year 
level. 

The graphs included in this report are in answer to Question 3. In 
general, subtests within a year level are more similar to one another, so far 
as these success-failure graphs show, than are subtests in different age levels. 
It is interesting that at the VII year level the mean CA for success in each 
of the six subtests is quite close to 7 years. As the graphs show, in all year 
levels below VII the meari CA for success In the sub tests is above the age 
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FIGURE 1 


for which the level is named (thus, the mean CA for subtests of year level 
IV exceeds 4 years). But in the two year levels above VII the mean CA 
is below the age for which the level Is named. Inasmuch as the distribution 
of the total number of Form L cases used in this study is positively skewed, 
it is difficult to account for this tendency in terms of the distribution of CA^s, 
In fact, this distribution might lead us to expect the opposite tendency. 
Comparison of these graphs with similar ones based on Terman and Merrills 
data would prove interesting. Those data are soon to be published. 

Comparison of the slope of the success line for different year levels is 
also interesting. For example, the slope for V is fairly steep, apparently 
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much more so than the curve for IX. The slope for all subtests of each year 
level seems quite consistent. 

Table 16 shows the results of listing subtests within each year level accord- 


TABLE 16, 

Subtests Arranged Within Each Year Level, According to Increasing Difficulty; 
50th and 75th Percentile CA Are Shown for Each Subtest 


Year 50 percentile 75 percentile 
level subtest CA subtest CA 


IV 

1 

1 " 

r 



2| 

57 

2 



+ 


3 

69 


3 


+ 


5 

59 

5 





6. 


IV-6 

1] 

1 

1] 



3 

67 

3 

70 


2l 


5 



5 

1 68 

2 



6J 


4 

71 


4- 

69 

6 


V 

2l 

3 

1 69 

2 

3 

1 


5' 

6, 

1 70 

5 

6 

77 

7S 

' 

r 

4. 

1 

1 

4 

j 79 


Year 50 percentile 75 peicentile 
level subtest CA subtest CA 


VI 1 

5 ■ 
2 

3 

4 

6 . 

\ 79 ] 

1 ■ ? 

88 

90 

91 

92 

93 

VII 6 

i) 

2 

5 

3 

82 6 

2l 

90 +] 

91 5 

92 3 

96 

99 

100 

101 

104 . 

1— 1 

> 

91 2 

104 

6 

92 4 

106 

3 

95 V 


11 

96 1 

1 107 

1 

98 6 


IX 3 

93 3 

107 

1 

96 1 ■ 

1 

a 

77 1 

[ 108 

6 

100 6 

110 

5 

106 5 

112 


^Subtest with same CA are bracketed. 


ing to the 50th and the 75th percentile CA of cases passing them. The 
sub tests are arranged in order of increasing CA (increasing difficulty) within 
the year level. The table must be regarded only as suggestive of a method 
of organizing subtests within a year level, because differences in the mean 
CA for each group of subtests were all insignificant (see Table 14). 

The two arrangements (according to 50th and to 75th percentile) are, 
as we should expect, very similar. It is striking, however, that though this 
method was devised to study subtests within a year level (since the author 
believed the nature of the data to be such as not to warrant inter-level 
comparisons), the arrangement in Table 16 yields a scale of subtests which 
progress in difficulty not only within each year level, but also from level 
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to level. This result seems to be a point in favor of the placement of the 
Terman-Merrlll suhtests. For example, if we adopt the 75th percentile as 
. the standard according to which we shall arrange the subtests, there is no 
* need to shift the position of them from one level to another. For the 75th 
percentile CA goes, by subtests, from 69 to 112 months, with absolutely no 
overlapping between year levels. If we arrange subtests according to the 
50th percentile CA, there are but two disturbances of the smoothness of 
this arrangement ; the transition from year level VII to VIII, and from VIII 
to IX. To be sure, Terman and Merrill did not arrange subtests according 
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to the percentage of cases of a certain passing them, but only in such a 
way that for any age group the mean IQ would be as close as possible to 100. 
Nevertheless, the results of the two methods seem to be in close agreement, 
and the data of Terman and Merrill, soon to be published, will be all the 
more interesting to study. If the two methods yield the same arrangement 
of subtests, then choice as to which method to use may well rest upon some 
other point, such as ease of application. 
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Summary {Third Phase) 

The central question of this phase of the study remained, as in the first 
two sections, the questions of the relative difficulty of sub tests of the Revised 
Stanford-Binet Intelligence Test. Each year level was studied separately. 
Cases were used at each level only if they had taken all six of the subtests 
at that level. The CA of each case passing a given subtest was tabulated, 
and the CA of each case failing the subtest was also listed, in two separate 
tabulations (called plus and minus tabulations). The mean CA and sigma 
of the mean CA were calculated for each of the tabulations. Critical ratios 
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were compute(i to indicate the possible significance of differences in the 
mean CA of cases passing the six subtests in each level, and also of cases 
passing and of cases failing the same subtest. In addition to computing the 
median (50th percentile) CA for each tabulation, deciles were figured, and 
these deciles were graphed, yielding a two-line graph for each subtest, one 
line lepresenting failure, the other successes. These guiphs peimit a quick, 
somewhat superficial judgment as to the similarity in difficulty in the' subtests 
within a year level. The subtests were finally arranged within each year 
level according to the 50th and to the 75th percentile CA of the cases passing 
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them. It was recognized that this latter step, for these data at least, 
was of purely methodological interest, since the initial step of this phase 
of the study showed that there were no significant differences in the mean 
CA of cases passing the various subtests. 

Conclusions {Third Phase') 

1. There was not a single significant difference between the mean CA of 
cases passing one sub test and the corresponding mean for another sub test 
within the same year level, indicating that within a year level (III to IX) 
subtests, for these cases, did not differ in difficulty. 
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2. In 30 of 42 subtests (year levels IV to IX) the mean CA of cases 
passing differed significantly from the mean CA of cases failing the same 
subtest. In general, the number of significant critical ratios of this sort, 
within a year level, rose with the number of cases analyzed. These two find- 
ings indicate that most of the siibtests are definitely discriminative as separate 
test entities. In other words, for about 70 per cent of the subtests analyzed in 
this manner, the ability to pass a subtest is in itself significant, even without 
the results of the entire test. 

3. Graphing the decile ages of those who passed, and of those who failed, 
the subtests, indicates further that the subtests within year levels IV to IX 
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are of similar difficulty. Owing to the natuie of the distribution of cases 
used in this study, these graphs do not yield as much as they might in another, 
more nearly normal distribution, in which the possibility of intei preting the 
point of crossing of the two lines for each subtest is of interest for this 
point, at which the chance of success equals the chance of failure, may prove 
of significance in the study of subtests, as well as in their placement 

4. Subtests can be arranged in this study, within an age level, according 
to the 75th or the 50th percentile CA of cases passing them. These two 
arrangements are fairly similar, as would be expected. However, for these 
data such an arrangement is without meaning, except from the point of view 
of methodology, as none of the differences in the mean CA of cases passing 
subtests was found to be real. 

E. Summary and Conclusions from the Study as a Whole 

Experience in supervising the testing program at the Merrill-Palmer 
School suggested the question of whether or not the subtests in the Revised 
Stanford-Binet Test were appropriately placed with reference to difficulty. 
Results from individual test peiformances on 210 Form L and 118 Form M 
tests were recorded over a period of four years. The tests were given by 
students, but were rigorously supervised and checked, so that the writer 
has confidence in the test results. The study is composed of three phases: 
{a) comparison with the results of Mrs. Elsa Barber, according to her 
method of analysis, [h) comparison with the results of Dr. Annette L, 
Gillette, following her method of analysis, and (c) development of a third 
method, with the results of applying this method, 

The first method indicated that some of the subtests within a year level 
were of unequal difficulty. However, the last two, more refined methods, 
indicated that in general the subtests within a year level were of equal 
difficulty. In the interpretation of the findings of any of these methods the 
nature of the distribution of cases must constantly be kept in mind. Because 
of the skewed nature of, the Merrill-P aimer data, the third phase of the study 
should be considered primarily as an adventure in method, and the findings 
should be closely interpreted in the light of the nature of the data. Thus 
considered,. the agreement in the findings of the separate phases of this study 
is such as to lend, confidence in the placement of the subtests of the Revised 
Stanford-Binet Test. 

, \ 1, Findings 

\, Application of Barber’s method to the Merrill-Palmer Form L and 
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Form M data yielded some differences in difficulty in subtests within year 
levels. Howevei, the Barber study and the present study do not agree as 
■to which subtests differ in difficulty. 

2. Study of the question would benefit from a refinement of the method 
used by Barber. 

3. Gillette’s method offers a refinement in method. 

4. Application of Gillette’s method to the Merrill-Palmer Form L data 
for year level VI indicates that these tests are of equal difficulty, 

5. The apparent relative difficulty of subtests depends in part upon the 
method of grouping the data, 

6. In general, the M-P data indicate that when children of similar MA 
are compared, the younger ones do better than the older ones on the same 
subtests. This result supports the idea that the subtests test MA rathei 
than simply the length of life expei'ience, or CA. 

7. Wlien Gillette’s method of analysis' is followed in the study of one 
year level, the results are in close agreement, and differences found in the 
difficulty of sub tests are negligible. 

8. The second phase of the study shows evidence of fewer differences 
in the difficulty of subtests within a year level than would be inferred from 
subjective, experienced judgment. But since this conclusion may vary with 
very simple shifts in the airangement of the data, and since this method 
further implies the questionable assumption of equal chance of success or 
failure on each subtest when taken by testees of a given GAj a further re- 
finement or substitution of method might well be sought. 

9. A third method of analysis was devised which appears to have possi- 
bilities for future use. It is simple and apparently solves the two difficulties 
found in the Gillette method, but in using it the character of the distribution 
of data must be kept in mind. In a perfectly normal distribution its applica- 
tion would have wider results than are obtainable in this study. 

10. This method shows sub tests within year levels III to IX to be equal 

in difficulty for these data. i 

11. The passing or failing of an individual subtest may in itself be 
important, even without the results of the entire test. 

12. Graphing information obtained by this third method of analysis per- 
mits a rapid view of some of the gross aspects of the subtests. This method 
of graphing, particularly if used in conjunction with data forming a normal 
distribution, has further possibilities for the study of subtests: 

13. This third method peimits the arrangement of subtests within a 
vear level in order of difficulty. In more nearly perfect and normal data, it 
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would be possible to arrange subtests in this order between year levels also. 
Even with the present data, this arrangement supports the validity of the 
Terman and Merrill arrangement. 

2. Coyiclusions 

L The findings tend to confirm confidence in the similarity in difficulty 
of the sub tests within any of the separate year levels of the Revised Stanford- 
Binet Test studied in this investigation. 

The study also emphasizes the need for constant vigilance in setting up 
methods of analysis, and for understanding the relation between the nature 
of the original data and the conclusions which can logically be reached. 

A list of the names and number of the subtests studied is appended. 


Appendix: Revised Stanford-Binet, Form L 
Names of Subtesls Studied 


Subtest 1, 
2 . 

3. 

4. 

5. 
6 « 


Subtest 1. 
2, 

3. 

4. 
1 
6 . 


Subtest 1. 

2 . 

3. 

4. 

5. 

6 . 


Subtest 1. 
2 . 

3. 

4. 

5. 

6 . 


Year lc‘vel 111 
Stringing Beads 
Picture Vocabulary 
Block Building; Bridge 
Picture Memories 
Copying a Circle , 

Repeating 3 Digits 

y^r^ir level 111-6 
Obeying Simple Comrhands 
Picture Vocabulary 
Comparison of Sticks 
Response to Pictures I 
Identifying Objects by Use 
Comprehension I 

Year level IV 
Picture Vocabulary 
Naming Objects from Memory 
Picture Completion: Man 
Pictoiial Identification 
Discrimination of Forms 
Comprehension II , 

Year level IV -6 

Aesthetic Comparison 

Repeating 4 Digits 

Pictorial Likenesses and Differences 

Materials 

Three Commissions 
Opposite Analogies 
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Subtest 


Subtest 


Subtest 


Subtest 


Subtest 


Subtest 


Subtest 


Year V 

1. Picture Completion: Man 

3. Paper Folding 

3. Definitions 

4. Copying a Square 

5. Memory for Sentences 

6. Counting 4 Objects 

Year le^el VI 
1» Vocabulary 

2. Copying a Bead Chain from Memory I 

3. Mutilated Pictures 

4. Number Concepts 

5. Pictorial Likenesses and Differences 

6. ^ Maze Tracing 

Yehr le^vel VII 
1. Picture Absurdities I 

2* Similarities: Two Things 

3. Copying a Diamond 

4. Comprehension III 

5. Opposite Analogies I 

6* Repeating 5 Digits 

Year le^el VIII 

1. Vocabulary 

2. Memories for Stories: The Wet Fall 

3. Verbal Absurdities 

4. Similarities and Differences 

5. Comprehension IV 

6* Memory for Sentences III 

Year level IX 

1. Paper Cutting I 

2. Verbal Absurdities II 

3. Memory for Designs 

4. Rhymes: New Form 

5. Making Change 

6. Repeating 4 Digits Reversed 

Year level X 

1. Vocabulary 

2. Picture Absurdities II 

3. Reading and Report 

4. Finding Reasons I 

5. Word Naming 

6. Repeating 6 Digits 

Year level XI 

1. Memory for Designs 

2. Verbal Absurdities 

3. Abstract Words I 

4. Memoiy for Sentences IV 

5. Problem Situation 

6. Similai ities : Three Things 
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Jear 

Subtest 1, Vocabulary 

2. Verbal Absurdities II • 

3. Response to Pictuies II 

4. Repeating 5 Digits Reversed 

5. Abstiact Words ^II 

d. Minkiis Completion 

Year le^cl Kill 
Subtest I Plan of Search 

2. Memory for Words 

3. Paper Cutting I 

4. Problems of Fact 

5. Dissected Sentences 

6. Copying a Bead Chain from Memory II 
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Between March, 1942, when thisi article was accepted for puhlicaCon, and May, 
1943 when Mrs. Fleming died, McNemar’s study of the standardization data of the 
revision of the Stanford-Binet was published. Mrs. Fleming referred to this study 
twice in the present article, and it is very probable that she would have made some 
comparison of McNemar’s findings with her own, had it been possible. Mrs. Fleming s 
data and calculations are on file at the Merrlll-Palmer School and may be examined 
by applying to Dr* Russell C» Smart. 
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A STUDY OF SOCIAL MATURITY IN PERSONS SIXTEEN 
THROUGH TWENTY-FOUR YEARS OF AGE^^ 

Department of Educational Psychology and Measurements, 

University of Nebraska 


Ellis. Weitzman 


Much interest has been displayed in recent years, by educators, psycholo- 
gists, and sociologists, in the social development of our citizenry. There 
are many who have voiced the belief - that fostering desirable social behavior 
is among the chief responsibilities of the schools. Indeed, some outstanding 
educational leaders have gone so far as to expiess the opinion that this is the 
prime obligation of the piesent-day school. S. L. Pressey, for example, has 
said that (32, p. 102) not only might we consider the guidance of social 
development as the “first purpose of a modern school,” but that the sad 
neglect shown towards this aspect of the child’s education is /‘the outstand- 
ing weakness of the traditional school.” 

One of the most obvious features of the literature concerned with the 
socialization of students is this almost invariable belief that the schools are 
guilty of especial neglect, if not, indeed, that school life has a tendency to 
retard desirable social development. It has been stated that college life is 
so unproductive of social adequacy (9, p. 257) that no one can serve as a 
college adviser without being acutely aware that large numbers of students 
lack even the ordinary social graces to such’ an extent that they live in com- 
parative isolation despite daily contacts with hundreds of people. Some 
critics of college life have gone even further, asserting (12, p. 333) that 
college life is not “real,” but a highly artificial environment which approaches 
mundane reality only during the football and commencement seasons. Owings, 
viewing student behavior from the standpoint of citizenship, also sees a lack 
in the collegiate community with respect to the extremely important train- 
ing for responsible and constructive community participation (31, p. 708). 

^Received in the Editorial Office on March 28, 194-2. 

This article is based upon (and is in some respects an extension of) a doctoral 
disseitation presented to the Faculty of the Graduate College in the University of 
Nebraska in 1940, The writer wishes tq express his gieat indebtedness to Pr. D. A. 
Woicester, Chairman of the Department of Educational Psychology and Measurements 
at that institution, who suggested and supervised the study. The writer is also indebted 
to Dr. Ralph C. Bedell, of the same university, for frequent advice on many points 
of the investigation. Thanks are also due to Dr. J. P.^ Guilford, of the University of 
Southern California, who assisted greatly with suggestions pertaining to the statistical 
aspects of the study. 
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From these rather typical beliefs, two things of educational significance 
are apparent. First, there are those who feel it Incmnbent upon the schools 
to facilitate wholesome social activity. Secondly, there is the criticism, both 
explicit and implicit, that college students are exceedingly retarded with 
respect to this type of growth and development. 

With the first of these beliefs, the writer is not greatly concerned in this 
study- Whether or not the schools are under the obligation to concentrate 
upon habits of good citizenship and social competence is primarily a matter 
for the consideration of those dealing with problems of educational policies, 
objectives, and philosophy. 

It is with the second of these beliefs — viz., that college students are 
especially weak in their social behavior patterns — that tlie writer is herein 
concerned, ,Here is a problem which should be subject to objective deter- 
mination and measurement. Mere opinionation is a weak basis for the com- 
parison of large groups with respect to such varied and involved peisonality 
traits as social maturity and competence. In an effort to replace subjective 
thought by more definitely and objectively detei mined judgment, the writer 
has undertaken an inquiry into the nature of social growth at the ages of 16 
through 24 (its measurement in college and non-college groups in this par- 
ticular range of years). 

The Nature of Social Maturity 
Social maturity, or social competence, has been variously defined and de- 
scribed. Hocking, for example, has stated (28, p. 241 ) : "Gravity never 
grows nor declines in strength; but sociability grows as the mind matures, 
and tends to decline with its further growth,” And Ross has said (33, p. 652) : 
"By socialization is meant the development of the we feeling in associates and 
their growth in the capacity and will to act together/* Hart has commented 
(27, p. 7) that Ross’s definition "does not appear to differentiate socializa- 
tion from mob-mindedness/’ Garrison (24, p. 108) adds to such general 
statements by saying that "social development refers to the maturity of the 
individual in his social relationships.” 

Brooks is more specific (8, p. 139) : "^"^Social age or maturity denotes the 
stage of development of social attitudes, habits, and skills — the ability to 
make adjustments involving other human beings — and is much the same as 
social intelligence. . . , Moral development and religious development are 
often included under this.” He also pointed out the lack of agreement among 
social scientists, as well as the need for adequate measurement. According to 
Brooks, vague generalizations about social growth are worthless, and the true 
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Story of its development before and during adolescence is still to be writ- 
ten (8, p. 92), 

Cole has given a more lengthy account of social maturity (11, pp. 486-7). 
This writer describes the socially mature person as being neither unreasoning 
in his prejudice towards anyone who is different nor blindly loyal to his 
friends, one who can maintain ordinary business relationships with almost 
any normal adult. The mature person is further described as being at ease 
in ordinary social situations rather than distressed or embarrassed. Maturity 
is also indicated by the seeking of relatively quiet diversions, such as game 
attendance, reading, theater-going, and small social gatherings. 

Doll, who has made intensive investigation of social maturity and its 
measurement, has found (20, p. 895) that remarkable similaiity of the 
*way of growing up’ exists among children regardless of special training or 
environments.” He considers the gradual increase of independence as one 
of the major aspects of social maturity. Although none ever reaches a stage 
of complete independence from his fellows, we do “reach a certain standard 
of independence which is considered average or normal in a world where 
some degree of dependence upon our fellows is inevitable” (18, p. 3). 

Garrison (24, p. 108) has indicated further that this independence from 
the family is concomitant with growing dependence upon outside groups. 
Burnham has given a definition of social age (10, p. 248) as “the stage of an 
individual’s development as gauged by one’s social accomplishments, ability 
to do the fitting thing, and get on successfully and without friction in the 
conventional social groups.” 

From the preceding quotations, one sees that within the varying views 
certain general aspects of social maturity have been noted by the writers on 
the subject. First, there is the belief that social growth is manifested in in- 
creasing independence of the family. One of the most obvious attributes of 
the socially competent person is his freedom from the necessity to be cared 
for by others. That is to say, he is quite capable of protecting himself from 
the ordinary hazards of his environment, to lodk after his own needs with 
respect to feeding and clothing himself. He assumes, moreover, some measure 
of responsibility for his own actions; and he governs his present behavior 
with regard for his own future welfare. These, then, are some of the elements 
which constitute the socially mature personality. 

But we must not overlook the fact that at some point on the scale of inde- 
pendence we pass beyond what is socially desirable and approved. For exam- 
ple, the man who would feel so free from the aid of others that he would try 
to extinguish the fire of a blazing building without seeking the aid of a con- 
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venient fire department organized for that type of emergency would certainly 
be described by his fellows as “childish** or “stupid.** Again, the hermit is 
frowned upon as “queer.” To be sure, he may be looked upon with great 
pdtniration if he brings forth fiom his solitude thoughts of gicat value to 
the social group. But it is to be noted that such commendatitm is ex post facto. 
Doll has expressed well the viewpoint of die social group in evaluating be- 
havior (16, p. 766) ; 

* A well-known novelist recently mnde the cogent statement that nothing 
that happens is important except as it happens to some person. Just as 
there is no sound without an ear to hear it, so there is no behavior with- 
out some person to ohscive oi experience it. We may elaborate this 
thought into the dogmatic statement that no behavior is important except 
in terms of its social value. While this is not strictly true of those inti- 
mate expeiiences which take place within the self as a unique oiganism, 
nevertheless even such intimate personal behavior is ii relevant to every- 
one else except in teims of its social impact. ' 

There is apparent, then, a second' aspect — one that might be called the 
“dependence" aspect — of the socially mature personality. This is reflected 
in the extent to which one associates with the group of w^hich he is a part ; 
the degree to which he shoulders a share of the responsibility for group 
needs; the amount of respect he displaj^s for group laws, customs, and re- 
strictions; and, finally, the extent to which his behavior contributes to the 
welfare and betterment of society. 

Here again, as in other personality traits, we observe a disapproval of 
extremes on the part of society. The man who is so actively engaged in 
group affairs that he neglects the proper care of himself and Ins family is 
often described as a “fanatic/* or eccentric, oi merely as a “fool.** On the 
other hand, a college student who refuses to join any social group, or dislikes 
intensely all persons of the opposite sex, would be labelled a “queer duck” (if 
not even more disiespectfully classified) and become an object of dire concern 
' to student counselors. 

Evidently, society does not like its members to stray too far from the 
mean in either direction. Those who are at adulthood so dependent that they 
must be clothed and fed by others are customarily placed in public institu- 
.tions, We note that “idiot** is a word used not only' for purposes of scien- 
tific classification, but quite commonly is employed as a teim of contempt 
and epithet. At the other extreme, that of too great independence, some 
wander too far from the central tendency in their attitudes and actions. 
Those, for instance, who seek to maintain an entirely impartial and objective 
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attitude towards the belligerents in the current European war, while the 
great mass of Americans is strongly pro-Allied in its leanings, find themselves 
in a difficult position. Briefly, we approve of that person who does not 
burden his fellow men with his care, yet expresses his independence through 
desirable and acceptable channels. 

Despite a seeming contradiction between these two ways of looking at what 
we have chosen to call social maturity, ^ these aspects — viz., social inde- 
pendence and dependence — are, in reality but two ways of looking at the 
same thing. To take Spinoza^s analogy, a thing may be either concave or 
convex, depending upon whether we look at it from one side'^or the other. 
Our two aspects, likewise, are but separate wiews of one thing : social com- 
petence. 

Yet another facet of social maturity, the way in which leisure time is 
occupied, has been pointed out by Cole (11, pp. 486-7). This authority has 
opined that the mature person, in addition to functioning smoothly in his 
social relationships, indicates his stage of development by seeking “relatively 
quiet” diversions, such as theater-going, reading, or game attendance. “Quiet” 
is perhaps a poor word to use in differentiating adult from puerile pastimes, 
since game attendance may be accompanied by more noise than inumblcdy- 
peg. Yet we regard certain leisure-time activities as suitable for the adult, 
whereas there are others we relegate to the child and adolescent. An adult 
who would regularly spend his leisure hours playing “hide-and-seek” or 
“cops-and-robbers” would be called childish by his neighbors. On the other 
hand, the six-year child who plays chess well is considered precocious. 

Although social approval determines, to a large extent, the nature of leisure- 
time activities at various points along the age scale, the differences which 
exist might well serve as another means of judging the degree of social 
maturity, although it is quite possible (and even likely) that only extreme 
variations in some of these respects would be useful. The reason for this is 
to be found, no doubt, in the overlapping which exists. Baseball, for example, 
is participated in by the boy of 10^ and the man of 30. Even the extreme 
variations are not entirely reliable. If an elderly man were to occasionally 
play tag in order to be companionable to his son, or cut out paper dolls to 
amuse his little daughter, it might very well indicate a commendable paternal 
interest rather than immaturity. But let us observe that it is not the behavior 
per se which we find acceptable in such a case. It is, rather, the underlying 
purpose which leads to our approval. 

From this, it is to be seen that sp'are-time behavior, if used as an index of 
social maturity, must be used with much caution. Here, again, it is the 
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amount of social approval given to the activity, or the motive underlying 
it, which makes it possible, within limits, to use such behavior as an indica* 
tion of social maturity. It is its social significance which matters in this con* 
nection. 

From the preceding considerations, the writer feels that the degree of a 
person’s social maturity may be assessed according to the way It is mani- 
fested in his behavior with respect to social relationships (independence- 
dependence), and to some extent in the way he occupies his leisure periods. 
And since this development ordinarily accompanies increasing age, the writer 
poses the following operational definition of social maturity; 

person s social maturity is the level of socially significant behavior at-^ 
tamed at a given agef* 

Admittedly, such a definition is of little value unless we know the nature, 
direction, and extent of these changes at the various age levels. Because 
mores, attitudes, emphases (and consequently what is considered mature be- 
havior by social groups) differ not only from one social entity to another, 
but show temporal changes in each group, it becomes necessary to judge 
maturity in the light of a specific social setting at a definite period of time. 
In order to judge the social maturity of any group, therefore, certain criteria 
must be available. 

Construction of a Group Test of Social Maturity 

The writer was unable to discover any available test of social maturity, 
of the type desired, suitable for the ready comparison of rather large groups 
of subjects at the ages of 16 through 24. There are available several tests 
of social attitudes and opinions, such as the Dai'ley-Williamson Survey of 
Student Social Behaviorj parts of the adult form of the Bell’s Adpistinent In- 
ventory j and the Pressey Interest-Attitude Tests, The first of these tests calls 
for self-description on a five-point rating scale with respect to such state- 
ments as; "Is rather shy in contacts with people/’ or "Enjoys entertaining 
people.” Bell’s Adjustment hiventory calls for a "yes,” “no,” or “?” response 
to such items as: “Do you make friends easily?”, or “Do you greatly enjoy 
social dancing?” The Pressey Inte7'est-Atiitude Tests, which have been used 
for determining the level of social behavior (26, pp, 16-18), consist of four 
lists of words to be checked. In the first list, the person is to clieck those 
things which he thinks are wrong; in tHe second list, one is asked to check 
those items which occasion fear or worry; in the third word list, one is re- 
quested to check those things which he likes or in which he Is interested ; and 
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in the fourth the subject is to check those words descriptive of the kind of 
person he likes or admires. 

The three tests just mentioned may be taken as representative of many tests 
in this field of personality measurement. The writer, however, is of the 
opinion' that it is much better to judge a person’s social maturity on a more 
behavioral basis. At least, it is desirable to do so when social maturity has 
been defined in terms of behavior rather than attitude or preference. 
Instead of asking a person to rate himself as to shyness in meeting people, 
one might ask how many close friends he has, or to list the organizations of 
which he is a member. Instead of asking the subject whether or not he enjoys 
social dancing, one might ask him how often he goes to dances. One might 
conceivably enjoy social dancing, yet attend a dance every tenth year. So 
despite the fact that the items used in the above-named tests may be of great 
value in other connections, they certainly do not seem designed to measure 
social maturity in its behavioral aspects. Although attitude may influence 
action (and in turn be influenced by it) the writer did not see any need for 
indirection. For this reason, he looked for a test which seeks to measure 
social behavior in terms of specific action instead of preference or attitude, 
(But just as attitude is not alwaj^s an indication of behavior, so behavior 
is not always an index of attitude. This is illustrated by the fact that one 
might attend dances frequently without enjoying them at all, attending simply 
to be part of a certain social group.) 

Doll’s Vineland 'Social Maturity Scale appeared to be the type of scale de- 
sired. The items of this scale are standardized in terms of “detailed per- 
formance” and “overt expression.” Doll says of his measure (13, pp. 1-2) : 
“This Scale provides a definite outline of detailed performance in respect 
to which children show a progressive capacity for looking after themselves and 
for participating in those activities which lead toward ultimate independence 
as adults ...” 

The Vineland Scale, however, possesses certain qualities which made it un- 
suited for the writer’s particular needs. First, Doll’s scale is an indirect 
measure. Ratings are usually made through an informant. But Doll himself 
points out that the subject may act as his own informant with satisfactory 
results (17, p. 292) : 

In actual practice we find that the scale under certain circumstances can 
be applied with the subject acting as his own informant. In such circum- 
stances the subject does tend to give information which develops a scoie 
about one year (perhaps ten per cent) higher than that obtained from an 
independent informant. However, it might easily be argued that the 
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subject knows his own abilities lather better than even a well-informed 
relative or acquaintance. Among our feeble-minded subjects, we find 
that the subject may reasonably well be used ag his own informant as 
low as mental age 4 years. 

The writer is of the belief that if a feeble-minded subject with an MA of 
four years may serve as his own informant satisfactorily, it should be an even 
more acceptable procedure with normal adults. Furthermore, there is no 
reason to believe that any slight tendency to exaggerate would be greater in 
one of the groups to be studied than in the others. 

Despite the excellence of Doll’s test as an Individual clinical instrument, 
the writer felt that a group test was highly desirable, for practical consider- 
ations, in this and similar studies. There is, moreover, nothing in the nature 
of the test item involved to indicate that individual measurement by oral 
questioning is demanded at the age range 16 through 24, 

Another hindrance to the use of the Vineland Scale in this instance is that 
it is of doubtful discriminative value with such age groups as the writer 
wished to investigate. Doll says (13, p. 6) that his “age scores show signifi- 
cant changes from age X to XV years, At the adult level, the Scale is of 
questionable merit. The adult differences obtained arc exceedingly small and 
of only theoretical value. For his purpose, the writer needed a test with 
more “ceiling.” 

Since the writer found no adequate group test available, a group test was 
designed, the purpose of which was to obtain differences in social behavior 
among persons 16 through 24 years of age. The material of the Vineland 
Social Maturity Scale seemed to be not only most nearly in accord with 
what the writer considered to be social maturity, but also most susceptible 
of change to group form. These things being true, most of the items ac- 
tually employed in the group scale were taken from the Vineland Scale and 
worked into group form. The items as finally developed are largely of the 
multiple-choice kind, thus permitting of the finer discrimination of degree 
which, as it finally became evident, is essential for detecting differences among 
older subjects. 

The test, as finally printed, follows. 

THE TEST 

On the following pages you will find questions concerning your customary behavior. 
Since people vary widely in these respects, there- are no right or wrong answers. 
The purpose of these questions is simply to see whether “or not certain groups of 
persons act differently than do others. 

The scientific value of this survey depends upon your accuracy in describing your- 
self. Your answers will in no way affect your scholastic or employment status. Will 
you please, therefore, assist us by giving as exact and as frank answers as you can? 
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Date 

To Be Filled In' By College Students: 

Name Age in yeais and months, 

to nearest month 

Sex College or University Major Dept 

Class; Freshman .. Sophomore,.. Junior... Senior... Grad... Married or single ?. . 

Religion: Prot Cath Jew Other Unaffiliated * 

Are you employed at part-time work? If so, what type of work do you do? 

How many hours per week do you work for pay? 

Permanent home address 

Street City State 


Date 

To Be Filled In By Full-time Employees : , 

Name Age in years and months, 

to nearest month 

Sex Name of firm by which now employed.,... 

Married oi single? What is your present position? 

The number of years you have been working, all told, is 

The last school grade completed Father’s occupation 

Religion: Prot.. . . . Cath Jew Other Unaffiliated 

Do you go to night school, or take any special course? 

If so, what courses do you take? 

Permanent home address 

Street City State 

DIRECTIONS: Put a check on the line next to' the answer that best describes you. 
Be sure to answer ALL questions. 

1. How many personal letters do you ordinarily write in a week? 

a. 5 or more . b. 3 or 4. . . . c. 1 or 2 . . . d. None . . . . 

2. Do you go alone to nearby places (outside limits of your home town) ? 

a. Fiequently. ... b. Occasion|ally . . , c. Rarely, ... d. Never .... 

3. Do you go alone to distant places (over IQO miles from your home town) ? 

a. Frequently , . b. Occasion, ally , ... c. Rarely. ... d. Never .... 

4. When you are not under temporary regulations (such as sorority house rules, 
nurses’ home regulations, etc.) do you go out at night without restriction as to 
where you go or when*you are to return? 

a. Frequently..,. b. Occasionilally , . . . c. Rarely .. d. Never,.,. 

5. When you buy clothing accessories, do you 

a. Usually go alone? 

b. Occasionally take someone along to help select? 

c. Almost always take someone along to help select? 

d. Never go alone? 

6. Do you do shopping for articles of small cost for other persons? 

a. Frequently b. Occasionally..,. c. Rarely d. Never.... 

7. Do you do shopping for expensive articles for other persons? 

a. Frequently.... b. Occasionally . . c. Rarely.... d Never.. , 

8. Do you have a bank account in your own name? 

Yes No 

^9. If you provide for the future in any of the following ways, please check: 

a. Life insurance 

b. Buying (or furnishing) a home 

c. Regular bank deposits 

d. Paying for special instruction, or couises, to equip yourself better for the 

future 

e. Investments such as stocks, bonds, real estate, etc . , 
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10. Is the type of work you are now engaged in (or are now preparing for) 

a. Due to pressure of ciicumstances (such as only work available, nothing else 
to do, etc) ? 

b* Due entirely to the wishes of othcis? 

c. Due partly to the wishes of others? 

d. Entirely of your own choice and selection? 

H. Do you control youi own major expenditures of money? 

a. Not at all c. Partly, but to a considerable extent 

b. Only slightly... d. Entirely 

12. Do you assume responsibilities beyond your own needs, which you might avoid 
(such as accepting offices with clubs, organising new groups, taking on extra 
work, etc.) ? 

a. Frequently. . . , b. Occasionally. ... c. Rarely. ... d. Never .... 

13. I'lave you ever contributed to the support of others in your family? 

Yea ^ No 

If yes, for how long a period have you done so? 

14. How many very close friends do you have at the present time? 

Of the same sex: Of the opposite sex: 

a. None c. 3 or 4 a. None c. 3 or 4, ...... . 

b. 1 or 2...... d. 5 or moie.... b. 1 or 2 d. 5 or moie 

15. Do you contribute to the church? 

a. Regularly c. Occasionally e. Never 

b. Quite often d. Rarely 

16. Do you contribute to other philanthropic agencies (such as Community Chest, 
Red Cross, etc.) ? 

a. Regularly c. Occasionally e. Never 

b. Quite often d. Rarely 

17. Have you earned your own living expenses? 

a. None c. Some 

b. Spending money only d. All 

If you have earned some or all, for how long a period have you done so?. , . . 

18. Do you find it hard to make decisions alone? 

Yes ^ No 

19. At present, are you living 

a. With your parents? 

b. Away from parents, in another city, but with relatives? 

c. Away from parents and relatives, but in same city? 

d. Away from parents and relatives, in another city?, 

20. Do you consider yourself the type of person who inspires confidence in others? 

Yes ^ _ No 

21. Are you helpful in emergencies (that is, do you do such things as administer first 
aid, help motorists on the road when you see them in difficulty, etc.) ? 

Yes _ No 

22. Are you consulted in matters requiring good judgment or leadership? 

a. Frequently. ... b. Occasionally. ... c. Rarely. ... d. Never .... 

23. Do you follow current events (general news) ? 

a. Almost never. 

b. Now and then, but without regularity 

c. Fairly regularly, with some continuity. ....... 

d. Daily, and with continuity. ....... 

24. Do you enjoy going alone to picture shows, lectures, etc.? 

Yea No 

25. When you are not under tempoiary regulations (such as sorority house rules, 
nurses^ home regulations, etc.) how many evenings,, in an ordinary week, do you 
stay at home without guests or visitors? 

a. 5 or 6 b. 3 or 4 c, 1 or 2...... d. None 
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26. Hot 7 often, in an ordinary week, do you go to the movies ? 

a. About 3 times a week c. About once a week 

b. About twice a week d. Less than once a week. ....... 

27. Do you answer magazine, radio, or newspaper ads by mailing coupons, requesting 

samples, sending for literature, or ordering from catalogues? 
a. Frequently,,.. b. Occasionally.,,, c. Rarely.... d. Never.... 

28. Plave you ever had a “blind’’ date in order to accommodate a friend or relative? 

Yes No 

29. Do you have any charge account in your own name, or one that you can use? 

Yes ^ No , 

30. Do you know how to drive a car? 

Yes No 

31. Do you go to dances when you are not under temporary regulations (such as 
sorority house rules, nurses’ home regulations, etc.) ? 

a. Frequently c. Rarely 

b. Occasionally d. Never 

32. Do you like to have assistance in getting dressed for special occasions? 

Yes No.. 

33. Do you have fairly regular checkups on your physical condition (such as periodic 
visits to dentists or doctors) ? 

Yes ^ _ No 

34. Are you generally on time for appointments? 

Yes No 

35. Can you prepare a meal consisting of eggs, toast and coffee? 

Yes No 

Note", hi se<veral of the followmff questions , you are asked to nnrite briefly. 

36. What hobbies (if any) do you have? 


37. List the organizations of which you are, or have been a member (such as church 
groups, Y, W. or Y. M. C. A., sororities or fraternities, bridge clubs, study 
groups, professional or business clubs, or otheis) : 


38, If you hold, or have held, office in any club or organization, give the organiza- 
tion (s) and office (s) : 

Name of Organization Office Held 


39. When you are not under temporary regulations (such as sorority house rules, 
nurses’ home regulations, etc.) how many evenings, in an ordinary week, do you 
spend with such groups as those just listed in questions 37 and 38? 

a. None c. 3 or 4 

b, 1 or 2 d. 5 or more 

40. A, In what sports, individual or competitive, do you participate (such as tennis, 
basketball, ping-pong, boxing, ice skating or any others) ? 


B, How often, in an ordinary week, do you engage in the sports just mentioned 
in A? If it is a seasonal sport, such as ice skating, answer in terms of the 
time of year you are able to engage in it. 

a. 5 or more c. 1 or 2 

b. 3 or 4 d. Less than once a week 

41. Do you do (or attempt to do) any type of creative work (such as writing fiction 

or poetry, composing music, ait work, etc.)? 

Yes No. 

If the answer is yes, specify the type of creative work: 
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42. Have you received any recognition of the merit of youi creative work? 

Yes No ^ 

If the answer is yes, specify what recognition of meiit you received. 


43. Do you in any way supervise the work of others? 

Yes ^ No 

If the answer is yes, how many people are under your guidance or super- 
vision? ' 

To what extent are they under your guidance or supervision? . 


The items which purport to measure what has been referred to as the ‘‘inde- 
pendence*’ aspect of social maturity are 2, 3, 4, 5, 8, 9, 10, 11, 17, 18, 19, 
29, 32, 33, 34, and 35. These questions seek to determine to what extent 
one is free from others. Learning the degree to which one participates in the 
larger social world, and shares in its obligations, is the aim of Items 1, 6, 7, 
12, 13, 14, 15, 16, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 37, 38, 
39, and 43. Numbeis 36, 40/i and 40.S were included in order to see whether 
or not recreational activities may be employed as a satisfactory index of ma- 
turity, Items 41 and 42 are based on the assumption that some credit should 
be given for creative activity that meets with social approval, especially 
in view of the fact that pursuance of such leisure activities subtracts from the 
time available for social participation. The social contribution resulting from 
such pursuits is the objective of Question 42: ''Have yon received any recogni- 
tion of the merit of your creative work?** 

There are certain items calling for clarification. Item 1 — "Hoiu many 
personal letters do you ordinarily write in a weekf — ^was included because 
correspondence is one means of maintaining social contacts. But one must 
bear in mind that responses to this item are affected by whether or not one 
is living at home. Naturally, the person living away from home has an 
additional reason to correspond with others. However, since Item 19 calls 
for the fact of residence, the effect of this may be ascertained. Item 30 — "Do 
you know how to drive a carf — ^was used because this ability might make 
for greater social mobility. True, the charge may be made that this item 
is heavily weighted with opportunity, that it is greatly dependent upon socio- 
economic status. Nevertheless, the writer feels that if such ability should 
increase social competence, its inclusion is legitimate. 

As a matter of fact, many items of the test are dependent upon the factor 
of opportunity. But if by virtue of such overt behavior one is acting mure 
maturely, then the use of such an item is justifiable, regardless of the cause. 
Illustratively, a blind person does not appreciate fine paintings. And though 
this lack of enthusiasm may be due to an inability to see, the brute fact remains 
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that he does not appreciate graphic art. Likewise, if such a “no-opportunity” 
factor makes for social incompetence, and Bradway (5, pp. 64-69) has found 
this to be the case with both the deaf and the blind, then the behavior of 
that person is on a low level of maturity, whatever the cause. The under- 
lying reasons for the adjudged level of behavior are a distinctly separate 
matter. 

One desideratum of the test was that it should have the quality of tem- 
poral economy, since its application in this instance called for the use of time 
donated by teachers, employers, etc. By actual try-out, the blank met this 
qualification, requiring approximately 20 minutes. This factor was found to 
be of considerable importance in gaining the co-operation of teachers, em- 
ployers, and subjects. 

Having determined the type of test desiied, the writer made a list of all 
those questions that he and others thought might be used to indicate social 
maturity as they viewed it. The nature of the test, and the items consti- 
tuting it, were considered carefully from several viewpoints. They were 
made the subject of much discussion with educators, psychologists, sociolo- 
gists, graduate students, and various types of workers. Several seminar periods 
were given over to the discussion of the test. Certain points were clarified by 
correspondence with Worcester and others who have been interested in this 
aiea of research. The points' of view of people from all social-economic 
classes were arrived at through conversation with a variety of skilled and un- 
skilled workers, as well as the unemployed. The question of social maturity 
was discussed with social workers, personnel managers, and those connected 
with the Nebraska offices of the United States Employment Service. Items 
were eliminated only after careful consideration. Those that were retained 
met the approval of diverse groups as seeming to warrant investigation. 

Before final printing, the 43 items that had been selected were mimeo- 
graphed and tried out. Several revisions were found necessary, especially in 
the wording of the questions. First, the questionnaire was checked by having 
20 randomly-selected people fill it out. These people were then quizzed as 
to what they thought had been called for, and what they thought was meant 
by such expressions as “close friend” and “expensive articles.” 

Administering a preliminary form of the test to a group of student nurses 
revealed, for example, that their customary behavior was impossible while 
living under the restrictions governing nurses homes. In order to get a truer 
picture of their ordinary social behavior, it was found necessary to reword 
Items 4, 25, 31, and 39, stating the behavior in terms of behavior at times 



50 


JOURNAL OF GENETIC PSyCHOLOGY 


when not under temporary restraints. It was found advisable to explain 
Items 12, 16, 23, 33, AQAj and 41 by means of brief, parenthetic illustra- 
tions. Before final printing, ready understanding of the questions, and suffi- 
cient agreement as to the meaning of such phrases as “close friend^* and “ex- 
pensive article” was found to exist among the subjects. They voiced the belief 
that items were clear and definite. Many said they found taking the test quite 
interesting, a point decidedly in its favor, making for sincerity and close 
attention. 


Subjects and Testing Procedures 

The test was originally administered to the following 899 subjects: 517 
college students, 66 employed men, 86 employed women, 18 unemployed men, 
83 unemployed women, and 129 Civilian Conservation Corps enrollees. Of 
the 517 college students 334 were from the University of Nebraska, 74 from 
the University of Omaha, 42 from Creighton University, and 67 from the 
Peru (Nebraska) State Teachers College. Breaking down the University 
of Nebraska sample, the distribution of cases is as follows: College of Agri- 
culture, 87; Arts and Sciences, 56; Business Administiation, 2; Engineering, 
22; Pharmacy, 8; Teachers College, 154; Dentistry, 2; Graduate, 3, Ar- 
ranging all college females by school year, there are 98 Freshmen, 81 Sopho- 
mores, 90 Juniors, 51 Seniors, and 1 graduate student. Arranging the college 
males by year in school shows 85 Freshmen, 42 Sophomores, 42 Juniors, 25 
Seniors, and 2 graduate students. The college group shows a greater number 
of females than males, due to the fact that many subjects are from teachers 
colleges in which there is a preponderance of female students. Table 1 gives 
the age distribution for all 899 subjects. 

The age distribution shows the largest numbers of the college groups at 
the years 18, 19, and 20. The employed groups are more heavily distributed 


TABLE 1 

Age Distribution of Subjects 


Group 

16 

17 

18 

19 

Ages 

20 21 

22 

23 

24 

Total 

College Men 

1 

11 

40 

51 

37 

22! 

17 

10 

7 

196 

College Women 

2 

18 

73 

77 

70 

40 

26 

11 

4 

321 

Employed Men 

1 


5 

12 

7 

6 

13 

11 

12 

66 

Employed Women 

1 

7 

5 

9 

10 

20 

10 

11 

13 

86 

Unemployed Men 

1 

2 

3 

. 2 

2 

4 

2 

2 


18 

Unemployed Women 


2 

13 

18 

24 

10 

7 

5 

4 

83 

CCC Enrollees 


20 

32 

31 

20 

14 

7 

5 


129 

Total 

6 

60 

171 

200 

170 

116 

81 

55 

40 

899 
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at the upper age levels. This is to be expected, since it is far easier for those 
at the upper end of the age range to find employment than it is for those 
below twenty. This also helps explain the large number of unemployed at 
year level 20 and below. The CCC cases fall at the lower end of the age 
range for the same reason. Although they are federally employed, they are so 
employed on the basis of inability to find private employment. 

Although the cases are put into the categories of college students, em- 
ployed, unemployed, and CCC enrollees, it is of interest that 20 per cent of 
the college men, and 5 per , cent of college women, are employed part time. 
Among non-college groups are found sizeable numbers who go to night school 
or take special courses. No strictly dichotomous division on the basis of work 
or study exists among the groups. But since work is a part-time matter for 
the students, and study a part-time activity for the employed groups, our 
categories seem justified. It is interesting to note, however, that a higher 
percentage of the college men are employed part time than are college women, 
and that a higher percentage of the employed men are continuing to study 
than are employed women. Marriage, the expectation of marriage, social 
custom, are some of the factors which enter in to explain these occurrences. 

The sample of employed people was obtained in the cities of Lincoln and 
Omaha, Nebraska. Some of the cases were obtained through the Lincoln 
Telephone Company, some through the Mutual Benefit Life Insurance Com- 
pany, in Omaha, and some through the co-operation of an organization of 
business girls meeting at the Lincoln YWCA, The remainder of the cases 
were obtained through contacts with friends and acquaintances. The age 
range of the study was such that even in fairly large establishments there 
were relatively few employees of the ages desired. Occupations of the em- 
ployed group were quite varied. 

Although there did not appear to be any very definite figures as to the 
number of unemployed in the United States between the ages 16 through 24, 
most estimates indicated that at the time approximately one-third of all un- 
employed were within this age range. If this was the case, then there were 
between three and four million young persoiis of these ages who were unem- 
ployed. In any event, it was thought wise to include a sample of unemployed 
people, both because they are representative of large groups and because it 
would be of interest to see how they, compare on a basis of social maturity 
with the college and employed groups. 

The 101 unemployed cases were obtained through the Nebraska State Em- 
ployment Service, both the Lincoln and Omaha branches. With this group, 
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it was found that several were employed at part-time NY A work. The Ne- 
braska State Employment Service reports that odd jobs and occasional short- 
time employment is common among these cases. Since this is typical of the 
“unemployed” group, we feel justified in so labeling this group. 

Approximately 300,000 youths were eni oiled in CCC camps at the time 
of this investigation, A sample of this group was obtained because they rep- 
resent a good percentage of young men within the age range of the study 
(41). The writer felt this group woith studying for yet another reason. 
These young men (who are federally employed and receive both cash and 
maintenance for their work) are drawn almost exclusively from the families 
of the Unemplo 5 '’ed, are themselves unable to find other employment. The 
writer thought it would be of interest to compare them with privately em- 
ployed young men. The 129 cases of CCC enrollees were obtained at the 
Weeping Water, Nebraska, camp. 

Interpretation of the Test Results 

After the tests had been administered, the responses of each of the 899 
cases were entered on IBM cards. Subjects were separated into six groups: 
college men, college women, employed men, employed women, the unemployed, 
and CCC enrollees. Since there were only 18 unemployed men, and 83 
unemployed women, the unemployed were considered as one group. 

The test was largely validated on the basis of age differences. Since the 
definition of social maturity set up in this study defines it as the level of ‘ 
socially significant behavior attained at a given age, and since age differences 
were found to exist among the subjects, it seemed quite justifiable to use 
this means of test validation. As a matter of fact, this seems a far better 
method to employ than the method of associates* ratings, first because of the 
question of the competence of the judges (each of whom would tend to judge 
maturity against his own socio-economic background), and secondly because 
of the “marked inability to estimate accurately*’ which Doll (17, p. 289) 
found to be characters! tic of judgments on subjects above 12 years of age. 

At first, the responses of these six groups were tabulated by each age from 
16 through 24. The data obtained by breaking the groups down into these 
nine year levels resulted in such a small number of cases at some ages that 
it was found advisable to rearrange the groups on some other age basis. So 
the subjects were placed in three groups which are as close to numerical 
thirds as it is possible to have them without breaking into one of the year 
groups. Group composed of 237 of the 899 cases, was made up of 16-, 
17-, and 18-year-old subjects; Group 5, with 370 cases, contains the 19- and 
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20-year-old subjects; and Group C, with 292 cases, consists of those 21 
through 24 years of age. 

Tables were set up giving the results of the testing in terms of percentages 
checking each of the choices of the questions, the six groups having been 
broken down into the three age categories just described. Results were con- 
sidered in teims of percentages because, as has been pointed out, the age dis- 
tribution of subjects varied considerably in the six groups. 

Validation by means of age differences assumes an increase in social ma- 
turity with increasing age. That the C group behaves differently from the 
A group was apparent in the data. That these behavioral changes take place 
in the direction of greater maturity seems to the writer to be a safe assump- 
tion. The alternative assumption that these changes with increasing ■ age are 
in the direction of less maturity certainly seems to be a less sensible one. 
That society in general makes the assumption of increasing maturity with age 
is seen in the facts that most states do not permit marriage without the con- 
sent of parents before age 18, and the right to' vote is not given to youths 
until they have reached age 21. 

Before assigning scoring weights to the test items, it was necessary to face 
the question of which group or combination of groups to use as a criterion. 
Because of the lack of adequate figures on the percentage of young people 16 
through 24 who are unemployed, and because of the practical difficulties en- 
countered in obtaining large groups of the employed, it was not found possi- 
ble to set up as criterion a sample representative of the general population 
t at these ages. One might point out the further weakness in this type of' 
criterion arising from the fact that the various segments of the population do 
not exeit an influence on social behavior patterns in perfect one-to-one cor- 
relation with their numerical size. Certain relatively small groups exert an 
influence out of all proportion to their numbers. 

Evidently, assigning weights to the items using only one of our groups as 
the criterion would be taking the liberty of setting up that paiticular group 
as the desirable standard in social maturity. The writer could find no tenable 
basis for so selecting any single group. The criterion finally selected consists 
of a combination of all groups. The average of the group percentages was 
the basis. This procedure has the merit of permitting each of the groups 
(and each of the sexes) to have equal influence in determining the weights 
used in scoring them. Since the obtained data show much variation of 
trend in the different groups, this seemed to be the most satisfactory pro- 
cedure to employ. 

The scoring weights assigned to the items are derived by means of the 
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Kelley- Strong^ formula for the comparison of percentage differences between 
two groups, in this case youngest and the oldest of three age groups. Application 
of this formula to the obtained differences between these two groups results 
in a zero weight on all parts of Items 1, 14/f^ 21, 30, 32, 34, 36, 38, 40^^ 
41 and 42. (Item 43 was not found usable because of misunderstanding of 
the question on the pait of subjects. It was found that many had classified 
such things as teaching a Sunday School class, or tutoring a pupil once a 
month, as supervising the work of others.) 

Items Receiving Zero Weights 

It is of interest to note the 11 items found by our procedures to show 
changes of zero weight. The nurnber of personal letters written in an 
ordinary week does not appear to be a type of behavior changing with increas- 
ing age from 16 through 24 when all groups are considered equally. Among 
employed men, however, our data show a marked decrease between Groups A 
and C in the percentage writing three or more letteis per week. In this 
instance, as in many others, the weighting procedure employed tends to reduce 
differences, and often to obscure the differences to be seen in a particular 
group of subjects. 

The number of very close friends of the same sex does not show any 
marked change with age when groups are combined. But among employed 
men we note a tendency for the number having one or two very close friends 
of the same sex to increase, with a decrease in the percentage having three 
•or four. Among the CCC enrollees, on the other hand, is seen a drop among 
those having one or two close friends of the same sex, with a definite in- 
crease in the number having three or four. Considering that the two groups 
are in such totally different environments, the CCC enrollees being in con- 
stant association only with members of the same sex, this difference is not 
surprising. In the case of this item we see that averaging the group per- 
centages has a tendency to show no trend when two conflicting trends exist, 
as they do here. 

Item 21, concerning one*s helpfulness in emergencies, also has a zero weight 
in the test. But there is seen a slight tendency for the college groups to 
show an increase in this behavior with increasing age, whereas the employed 
and unemployed show a reverse trend. 

Item 30, which asks whether or not the subject knows how to drive a 
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car, also did not meet the difference criterion. There was observable, how- 
ever, a tendency for the percentage of emplo3red women who know how to 
drive a car to increase noticeably, while the unemployed group (mostly 
women) shows a decrease. This is perhaps due to the economic differences 
between these two groups. The financial status of the employed women has 
a tendency to improve, while that of the unemployed becomes worse with 
time. 

Item 32, which asks whether or not one likes to have assistance in getting 
dressed for special occasions, is also characterized by conflicting group trends. 
The college groups and the unemployed show a tendency to an increase with 
age, while the employed group shows a decrease. Why these opposite trends 
exist is not, of course, discoverable from the data. The explanation may 
very well be that college life, in which youthful persons of the same sex 
live in groups larger than is the case in family life, presents more oppor- 
tunity for developing a dependence on others in getting dressed for special 
occasions. 

In Item 34 — you generally on time for appolntvienUT ' — no marked 
tendency is seen for this type of behavior to change with age. The slight 
tendency for college women to increase in punctuality is opposite from the 
trend in employed women. Time available may be a factor. This does not 
appear likely, however, since employed men show a definite increase in 
punctuality with age. 

Comparison of those who have hobbies with those who have not (Item 36) 
gives a zero weight for the average of the groups. But a tendency is noted 
for the percentage of college and employed men who have hobbies to decrease 
with age, whereas college and employed women show an increase. Both the 
unemployed and CCC groups show a tendency to decrement. Opposite trends 
of the sexes in college and employed groups were discovered. 

When those who hold, or have held, as many as two offices in clubs or 
organizations (Item 38) are compared with those who have held less than 
two offices, no consistent trend with age is seen, except in the case of the 
college women. Combining groups gave differences too small for weighting 
this item. 

In Item 4-OA, comparison of those engaging in as many as five sports with 
those engaging in less than five resulted in combined differences of zero 
weight. The only decided tendency seems to be for the employed and unem- 
ployed cases to show a decrease. The rise among CCC youths is very likely 
due to organized play opportunities, and emphases of camp directors. 

Items 41 and 42, relative to whether the subject does, or attempts to do, 
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creative work, and whether he has received recognition for such work, both' 
give zero weights. Item 41 does not seem to have much discriminative 
value on other than college groups. Among college students, there is a 
definite tendency for the percentage attempting creative work to increase 
with age. Apparently, the collegiate environment is most conducive to crea- 
tive efforts. 

Items Assigned Scoring Weights 

Turning to those items which do receive scoring weights when groups are 
combined, one finds that (Item 2) those who go alone to nearby places 
f7'eque?ztly, rarely j or never receive weights that are lower than those who go 
occasionally. Seemingly, the mature person goes to nearby places alone, but 
does not do so very often. In this and following items, it is seen that the 
favorable score goes to the person who is extreme neither in his action nor 
inaction with respect to socially significant types of behavior. Our empirical 
scores, as had been expected from the discussion of social maturity in the 
early pages of this paper, penalize those who deviate too far from a behavioral 
mean. The mean itself differs, of course, with the behavioral element con- 
sidered. 

In Item 4, the most favorable weight is given to the person who frequently 
goes out at night unrestrictedly, neutral weights to those who do so occa- 
sionally or rarely^ and negative weights to those who never do so. We are 
justified, therefore, in considering the degree oi independence from others as 
one index of social maturity. 

Item 5 results show that one who goes alone to buy his clothing accessories 
is more mature than that one who takes others along. Why it is that those 
who almost always take someone along to help sdect clothing accessories 
receive a lower score than those who never go alone 'is not clear, It may be 
that those who never go alone are without choice in the matter, — there may 
be some parent who dominates the situation completely, — ^whereas the one 
who almost always takes someone along to help select clothing accessories 
does so even though there is some choice on his own part, 

The favorable score on Item 6 falls to the person who occasionally does 
shopping for articles of small cost for others. Frequently, rarely^ and never 
all receive equivalent low weights. The low weight for frequently may be , 
due to the fact that a mature person will occasionally do such things for 
others, yet will not permit himself to be so frequently imposed upon as to 
become a mere errand boy for others. 

The data on Item 7 yvc^uld indicate that the mature person never does 
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shopping for expensive articles for others ; yet the one who does so either 
fi'equently or occasionally is more mature than the one who does. so rarely. 
Scrutiny of the data shows the inconsistency of the weight for never may be 
partly due to the conflicting trends of the sub-groups. There is a decrease 
in the percentage of college students responding 77^T^^r ,and an increase in the 
non-college groups. 

Those who have bank accounts (Item 8) receive favorable weights; those 
who do not receive negative weights. There is a positive trend with respect 
to this type of behavior in all groups. It is worthy of comment that the 
increase with age is just as noticeable, if not more so, among the unemployed. 
This item, then, is not too heavily dependent upon the opportunity factor. 

That those who behave in the present with some regard for their own future 
welfare are more mature than those who do not is shown by the fact that 
those who provide for the future (Item 9) receive favorable weights, while 
those who do not receive negative ones. This is in keeping with the results 
of the question of having regular checkups on one’s physical condition (Item 
33) which is another means of looking to one’s future welfare. Item 33 gives 
a lather high positive weight for those who periodically seek medical and 
dental checkups. It is an even more discriminating item than Item 9. 

Our w^eighting indicates that the mature person does, or is preparing to do, 
a type of work entirely of his own choice or selection (Item 10). Those who 
are acting in accordance with the pressure of circumstances are less mature 
than those whose choice is due either partly or entirely to the wishes of others. 
Seemingly, the immature person is more likely to be forced by circumstances 
into a given field of woik. The independence of others on the part of the 
mature person is again biought out by this question. 

A very favorable weight is given the one who is entirely in charge of his 
own major expenditures of money (Item 11). Yet the one who has no con- 
trol at all over his major expenditures of money receives a weight which, 
though lower, is nevertheless better than the weight given those who report 
slight or partial control. One might suggest an explanation similar to that 
given for the results of Item 5 : the one who has no control may be without 
any voice in the matter, while the one who has a partial control is partly di- 
rected in his expenditures even though he has some right to speak in the 
matter. 

It appears that those who are mature occasionally assume responsibilities 
beyond their own needs (Item 12), yet do not do so frequently. Quite likely, 
the mature person is willing to assume responsibilities, but not to the extent 
of neglecting his pwn individual needs. That deviations to both extremes are 
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alike unsatisfactory is shown by the low weights given those who assume such 
responsibilities frequentlyj a weight exactly equal to that given those who 
never do so. 

Contributing to the support of others in one’s family (Item 13) differen- 
tiates the groups. Ail groups show an increase with age ip the positive direc- 
tion, with the exception of the CGC enrollees, Why this particular group 
shows a decrease with age is not clear. It might be conjectured that the 
older CGC youths, with no more income than the younger enrollees, have 
need for more personal expenditures, such as ^dates’’ and cigarettes, thus 
leaving less to be contributed to support of the family. 

Although the question of the number of very close friends of the same sex 
did not reveal age differences, the number of such friends of the opposite sex 
does (Item 14). Maturity is characterized by one or two close friends of the 
opposite sex. The person who has five or more is less mature than the person 
with either none or three or four. One might suggest the explanation that 
having settled down to one or two friends of the opposite sex is a sign of 
adulthood, and that the extreme of ‘^shopping about” is an even more adoles- 
cent characteristic than not “shopping about” at all. At least, the obtained 
weights are more flattering to the misog 3 mist than the philogynist. The edu- 
cational implication here is that it is better not to encourage interest In the 
opposite sex than to overly encourage it, at least with respect to the number 
of such interests. 

Our weights indicate that those who contribute to the church (Item IS) 
regularly are less mature than those who contribute never j occasionally j or 
quite often. Those who contribute rarely receive the most favorable weight. 
That this is not due to the nature of the subject is indicated by the fact that 
an opposite trend is found in Item 16 — you contribute to other philan- 
thropic agencies (such as Community Chest, Red Cross, etc.) ?” With Item 
16, the mature contribute regularly; the less mature respond with never to 
this question. 

Several explanations are possible for the fact that the older subjects do not 
contribute to the church. First, those in the lower end of the age range are 
still at home, still members of a church in which they feel “at home.” The 
older subjects, a large number of whom are away from home, may not as yet 
have become members of a church away from home. It may also be that 
family life is more conducive to church attendance than life away from home. 
Secondly, it may be the case that the younger of the subjects receive a certain 
allowance from their parents for church contribution, while the older are 
more self-supporting, — ^yet less inclined to give of their own earnings. These 
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same members of our C group may, after they have children of their own, 
become regular attendants at church. But whatever the case may be at other 
ages, the fact remains that our older subjects do not contribute as often as 
do the younger. The differences between Items 15 and 16 may be due in 
large measure to the fact that contributing to the Red Cross, the Community 
Chest and such philanthropic agencies is not the result of membership as is 
the case with the church, and contacts are made through the home, the 
school, and business instead of through a single institution. 

Those who have earned all their own living expenses (Item 17) receive a 
very high score for the item. Those earning none of them, spending money 
only, or some of them, all receive negative weights for this item. It is to be 
observed that the direction of change with this type of behavior is the same 
among college students as it is among the employed. In every instance, like- 
wise, we see that the percentage finding it hard to make decisions alone de- 
creases with age (Item 18). This same independence of others in earning 
a living away from parents and relatives is reflected in Item 19 also. The 
mature person is living away from parents and relatives. The person who 
is away from parents and relatives, but in the same city, is somewhat more 
mature than those living with either parents or relatives. The greater the 
independence fiom the family, the greater the degree of social maturity of 
the subjects. 

Responses to Item 20 reveal that the older group consider themselves 
more capable of inspiring confidence in others. Only in the case of the un- 
employed group is a reverse trend found. This may be because people place 
little confidence in those ,who are unable to secure the independence of 
employment. 

Those who are frequently consulted in matters requiring good judgment 
or leadership (Item 22) are more mature than those who are consulted occa- 
sionally, rarely, or never. The explanation for this might possibly be that 
the person who is asked rarely or never for counsel has little or no oppor- 
tunity to become one of those frequently consulted. The one who is consulted 
occasionally does have this opportunity, yet may not become a person /re- 
quently consulted because the nature of his counsel has not been found to 
warrant it. Again, it must be pointed out that these suggested explanations 
are mere hypotheses, since there is nothing in the data themselves to indi- 
cate reasons for the behavior. 

We find that the high maturity spore goes to the person who follows cur- 
rent events fairly legularly, but without continuity. The person who reads 
the news' daily or only now and then is more mature than he who almost 
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never reads the news. So the mature person is one who reads the news fairly 
regularlyj not daily and with continuity- Quite likely, the social contacts 
of the mature interfere with the daily and continuous perusal of the news. 
Those who are not at all interested in the news (which is usually but the 
account of occurrences among one’s fellow humans) are least mature. 

Item 24 reveals that those who are more mature are capable of enjoying 
picture shows, lectures and the like when they go to them alone. Apparently, 
their enjoyment of such things does not depend wholly upon companionship. 
Although they are much more inclined to be interested in group alfairs, they 
are not so dependent upon group activities that thc)^ cannot enjoy shows and 
lectures if they go unaccompanied. This is also evident in Item 25, which 
reveals that mature persons stay at home one or two evenings per week 
(without guests or visitors). The persons who stay at home without guests 
three or four evenings per week are less mature i than those who never do so, 
or those who do so five or six times' per week. Again, one might conjecture 
that the person who stays at home five or six times per week without com- 
pany rnay be the person who has no choice in the matter, because of an 
almost complete lack of opportunity. 

Yet the mature person, who is capable of enjoying going alone to shows, 
seems to go less than once a week (Item 26). Social interests may result 
in lack of opportunity, oi be sufficient to Indicate a preference for more social 
participation than theater attendance. The fact that the person who goes 
about twice a week is less mature than the one who goes about three thnes 
a week may, again, be due to the lack of choice or opportunity for a more 
social type of activity. 

We see that the person who is mature rarely answers newspaper, magazine, 
radio or catalogue ads. Yet those who do so frequently or occasionally re- 
ceive a higher score than those who never respond. Consistency, however, 
is to be seen in the fact that those who are most mature are also most cau- 
tious in such behavior, while those who never fihd such action profitable 
are perhaps at an extreme more indicative of inaction than caution. It may 
well be that frequent or occasional reply to such ads reflects less caution 
and more gullibility than accompanies maturity. 

The data show that the percentage who have had “blind dates” in order 
to accommodate friends or relatives (Item 28) tends to increase with age 
in the case of all groups excepting employed men. It is also to be noted that 
the possession of a charge account in one’s own name, or one that can be 
lised, goes wi^h maturity (Item 29). Having a charge account lesults in a 
weight even greater than that for having a bank account. 
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The person who attends dances occasionally appears to be more mature 
than those who go either frequently or never (Item 31), while the one who 
goes only rarely receives the lowest weight. Again, the one who goes rarely 
may have some choice, while he who never goes may not. 

That mature persons can, if necessary, prepare, a simple meal for them- 
, selves, thus displaying a measure of independence in food preparation, is 
revealed by the responses to Item 35. The results of this question do not 
show the sex advantage one might expect in view of the fact that food 
preparation is generally considered a feminine prerogative. Sex differences 
would probably be greater in the case of more skilled food preparation than 
the type we have used here. 

Those belonging to more than three organizations (Item 37) are more 
mature than those belonging to fewer than three. And although the holding 
‘of offices does not seem to be an indication of maturity (Item 38), the extent 
of pne’s attendance does (Item 39). The one who attends such groups once 
07 tzoice a zueek is more mature than the one who goes three or more times 
fei weekj while the one who never attends such groups is least mature. It 
seems that frequent attendance is preferable to non-attendance, while attend- 
ance once or twice a week is preferable to frequent attendance. Those who go 
three or more times per week may fall in the category of persons who are 
participating beyond the degree in keeping with their own personal good 
interests. 

Greatest maturity in sports activities goes with participation less than once 
a week (Item 405). Those who participate once or twice or five or more 
times per weekj receive a higher weight than those who do so three or four 
ti/nes per week. This paradoxical state of affairs resembles the results of 
the questions on movie attendance and going to dances, and may find its 
explanation in the same reasons. 

Certain facts should be emphasized with respect to the test items and 
the weights given them. First, it must be remembered that had our weights 
been developed according to the behavior of any single group, they would be 
different from those found through using a combination of all groups as 
the standard for scoring. This is but another way of saying that maturity 
may take one klirection with college students, another with employed, un- 
employed, or CCC groups. The writer used a combination of all groups 
simply because it seemed the fairest basis for group comparisons. For that 
reason, the writer has pointed out in the discussion of the items, major in- 
stances of opposed group tendencies. 

Secondly, our items (and the choices within items) may show zero weights 
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simply because the conflicting group trends equalize each other. In Item 20, 
for example, we find a tendency to an increased percentage with age among 
college students and CCG enrollees. When combined with employed and un- 
employed percentages, which show an opposite trend with increasing age, 
we obtain zero weights for this question. Had we used our college groups 
alone as the criterion, this item would have given a positive weight for a 
“yes” response, and a negative weight for a “no” response. Combination 
of an upward with a downward curve has resulted in a straight line. 

Thirdly, it should be recalled that only the youngest and oldest age groups 
have been used for comparison. The behavior of the B group (19 and 20 
years of age) is frequently not in keeping with the trend between Groups A 
and C considered alone. There may be several causes for this phenomenon. 
It may be that the age differences between Groups A and B, or B and Cj are 
not sufficiently great to show the trend. In some cases, it may be due to the 
fact that certain types of behavior reach a peak at ages 19 and 20, then 
proceed to decrease. With other types of behavior, changes may not begin 
to take place until the age of 21. Differences with lespect to age Group Bj 
as well as the conflicting trends between groups, may be a resultant of the 
fact that a level with some types of behavior is reached at one age in one 
group, and at another in others. In some items, and in some groups, seeming 
inconsistency may be due to the fact that some of the cases are approaching 
maturity while others are either on a temporary or permanent level, while 
yet other cases may have passed age of maximal behavior and show a decrease. 

It has been suggested by J. P, Guilford that one explanation for the 
claims of the younger that they indulge in more of a “grown-up” activity 
than the older groups is that they tend towards a compensatory sort of over- 
statement. The older ones do not feel it necessary to make a “grand showing” 
in activities in which they j have been normally indulging for some time, 
whereas the younger ones may feel inferior because they have not been able 
to indulge as much as they would like. He also suggests the further possi- 
bility that when new activities are undertaken there is an initial period of 
overindulgence which is later followed by satiation and a reduction in the 
amount of activity. 

The data simply show how the groups behave at the different age levels. 
We do not have anything in the data to indicate the nature of this behavior 
at age levels other than those of our study; nor do the data themselves pre- 
sent reasons for such behavioral changes or lack of change. The explanations 
given are but an attempt on the part of the writer to find logical reasons 
for that which has been found to occur. An estimate of test-retest reliability 
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was made (with a week^s intervening inteival) with a group of 42 students 
at George Washington University. The coefficient of reliability obtained was 
.88, with a PE of .02. The standard error of measurement was 2.34, which 
is 28.5 per cent of the standard deviation of this limited group. An external 
check on the assumption of increasing score with age was made, the test 
being administered to a group of 100 subjects made up of college ^students 
at St. Louis University and employed persons in Washington, D. C. Linear 
correlation of scores with chronological age was .55, with a PE of .047. The 
correlation ratio for the regression age-on-scores was .54, and for the regres- 
sion scores-on-age was .61, Because there is naturally considerable spread 
of social maturity at any age level, higher correlations with chronological 
age should not be expected. Additional evidence of validity is seen in the table 
of group comparisons below. 

Group Comparisons in Social Maturity 

Because of differences in the age distribution of the groups, comparisons 
between the totals of the groups would not be a fair basis for ranking them 
with respect to social maturity. Since the largest number of cases are found 
at 19 and 20 {B group), and 'since this age category also presents the small- 
est spread of the three, comparisons are based on the cases at these yeais. 
Ages 19 and 20 are at about the middle of the age range used in this study. 
These particular ages, furthermore, were not used in obtaining the scoring 
weights. 


TABLE 2 

Table of Group Rankings 


Kind of group 

Mean 

SD 

Mean 
social age 

Critical ratios 
Employed College , 

CCC 

Employed 

46.3 

7.2 

21.2 

— 

— 



College 

44.3 

6.3 

20.0 

1.6 

— 

. — 

CCC 

42.7 

5.4- 

19.2 

2.6 

1.8 



Unemployed 

39.4 

5.7 

17.7 

4.6 

4.7 

2.8 


The CR of 1.6 which is found between the scores of the employed and 
college groups indicates that the difference between these groups is not statis- 
tically significant.^ The CR between the CCC and college groups is 1.8, 
showing only a slightly significant superiority on the part of college students. 

^Interpretations of the CR's are based on the N's being compared as well as the 
size of the CR^a themselves (see Guilford, 25, pp, 54-8-9). 
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Comparison of unemployed and college students reveals a very significant 
superiority on the pait of college students, the CR being 4.7. 

The CR of 4.6 between the employed and uncniploj^ed shows a very signifi- 
cant superiority of the employed group over the unemployed with respect to 
social maturity. A fairly significant superioiity is found to exist on the part 
of CCG enrollees when they are compared with the unemployed group, the 
CR being 2.8. The CR of 2.6 obtained between the employed and CCG 
groups indicates a fairly significant superiority on the part of the employed. 

With reference to the CR^s found to exist between the groups, it may be 
said that with one exception they have statistical significance. It should also 
be pointed out that our procedures have tended to minimize differences be- 
tween groups. Basing weights on the composite of group responses has this 
influence, as well as the procedure (used here) of determining the significance 
of differences (degrees of freedom) in terms of the smaller number of cases 
whenever comparing two groups. 

Tables giving age and centile norms, by sex, for all subjects, and college 
year norms for the students, have been elsewhei*e presented (36). A consist- 
ent growth curve further substantiates the validation assumption of increase 
with age, since it is apparent even in the cases not used in the assignment of 
weights. The ‘levelling off" at the upper ages of those studied indicates 
either that these behavioral aspects have reached full maturity by 23 or 24 
years of age, or that the test fails to assess those social aspects which do show 
growth beyond these years. There is the further possibility that these phases 
of social development are at a temporary standstill at this point on the age 
continuum. 

Conclusions 

Bearing in mind that -the subjects of this study were (with the exception 
of those used in determining the reliability and making an external check 
of validity) resident in the state of Nebraska, and may therefore not be rep- 
resentative of young persons in general, the writer has arrived at the follow- 
ing conclusions with reference to the relative standing in social maturity 
of the groups investigated. 

1. The charge that college students are less mature socially than other 
young people of the same ages is not justified. No significant difference was 
found to obtain between college and employed youths. 

2. There appears to be a very significant superiority of college students 
over the unemployed. 

3. College students show a slightly significant superiority over CCG 
enrollees. 
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4. There is a significant superiority of employed youths over the un- 
employed and CCG groups. 

5. The CCC group, though below the employed and college youths, 
show a significant superiority over the unemployed. 
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A COMPARATIVE STUDY OF THE INTELLIGENCE OF JEW- 
ISH AND SCANDINAVIAN KINDERGARTEN CHILDREN'*^ ^ 

Child Study Department, Minneapolis Pnhlic Schools 


Fred Brown ^ 


A. Introduction 

This study does not purport to deal with “Race differences.’' The term 
“race” is no longer regarded as a valid classificatory device by many sociolo- 
gists and anthropologists, and its use is generally restricted to discussions 
in which a convenient abstraction is needed. As Linton (23) points out, 
“Races . . . are creations of the investigator and creations with regard to 
which all its creators are by no means in agreement.” Garth (13) offers 
a succinct view of the problem from a psychological standpoint when he 
declares : 

. . . after an examination of the liteiature . , . we have never, with 
all our searching, found indisputable evidence for belief in mental 
differences which are essentially racial. Differences as found can usually 
be shown to be due to one of two causes modification (nurture) or selec- 
tion and often these are complicated by the lesuUs of careless testing. 

Klineberg's (21 ) critical opinion is that . there is no scientific proof of 
lacial differences in mentality.” He cautiously suggests that such differences 
may ultimately be demonstrated by as yet undiscovered techniques, although 
“in the present state of our knowledge ^ . . we have no right to assume that 
they exist.” It would seem therefore that most of the measured differences 
between so-called “races” should be attributed to cultural rather than somatic 
influences. 

Assuming for the present that such a view represents the consensus among 
social psychologists, it does not preclude the necessity for continued research 
in this area. The concept of individual differences is basic to a democratic 
culture and the manner in which such differences arise is of the utmost impor- 

^Received in the Editorial Office on Apiil 17, 1942. 

^Read in part before the Ameiican Psychological Association, Forty -ninth Annual 
Meeting, Northwestern University, September 5, 1941. 

®The author takes pleasure in acknowledging his indebtedness to Harold Peplnslcy 
of the Univeisity of Minnesota for -his invaluable aid in the interpietation of the 
analysis of variance; and to Minerva Lehrman Brown for her assistance in gather- 
ing the data, verifying parents’ occupations, and helping with the arduous clerical 
details which a study of this type involves, 
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tance to the social and educational psychologist. In approaching this problem 
we assume that a social group is a relatively homogeneous aggregation of 
individuals in which certain traditionalized standards, values, and attitudes 
toward life make an early impression upon tlie mental development of 
members within the group. Studies of this type, i.e,, of cultural differences 
between social groups as such differences may be reflected in responses to the 
items of an intelligence test, m«ay throw light upon adventitious learning in 
the young child. They may also indicate more clearly how cultuial patterns 
are interiorized. In this respect our orientation deviates sharply from the 
generally implied assumptions of mental “superiority’^ and “inferiority’* of 
peoples. We assume that every individual in any social group within our 
highly diversified American culture occupies a significant position in terms 
of his social and economic worth. It is with this timely conviction that the 
following study was undertaken. 

B, Previous Studies 

Pintner and Keller (30) studied the influence of language handicap upon 
mental test performance of 79 Jewish and 367 English-speaking cliildren 
in the kindergarten, first, and second grades. No differences in intelligence 
were discovered upon the basis of scores obtained on their own forms of the 
Binet which correlated .97 with the Stanford revision. Graham (16) com- 
pared 47 Jewish with 60 Italian problem children in the habit clinics of 
the Massachusetts Division of Mental Hygiene. The Jewish children (mean 
CA 69 months) earned an average IQ of 105. The Italian children 
(mean CA 76 months) obtained an average IQ of 99. Socio-economic 
level was not controlled. Goodenough (15) compared 55 Jewish with 
500 non-Jewish children on the Draw-a-Man Test. Jewish children 
were less variable in their responses and made higher scores on the test 
than did non-^Jewish. The mean IQ of the Jewish group was 106. The 
mean for 31 Scandinavian children was 105. This is interesting in view of 
the assumed inferiority of Jewish children on tests involving motor co- 
ol dination (3). Seago and Koldin (32) , found Jews to be “significantly 
superior” to Italians on the National Intelligence Test. Murdock' (27) 
compared Jewish with native white children between 9 and 15 years of age 
on the Pressey Group Intelligence Test. The two groups overlapped 53 
per cent. Berry (5) used the Detroit Primary Intelligence Test on Yiddish- 
speaking and native white children in the IB grade and found that the 
former made lower scores on the test. Bere (4) found that Jewish children 
surpassed East European, Bohemian, and Italian children on the Binet and 
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National Intelligence tests. Brill (7) summarized English and American 
studies up to 1930 and came to the following conclusions: 

1. Jewish children in Great Biitain and the United States -were 
found to be superior or at least equal in intelligence to non-Jewish 
children of similar socio-economic status, {This important variable vtas 
adequately controlled in only three out of ivoenty-tkree papers!) 

2. Jewish children were found, in most cases, to be superior to the 
children of other foreign-boin racial or national groups, notably those 
of Italian and Central European stocks. 

3. Distribution of intelligence was found to be more homogeneous 
for Jewish than for non-Jewish groups. 

4. As to the difference between Jewish and non-Jewish children in 
non-verbal intelligence, there are not sufEcient data to warrant 
conclusions. 

5. The problems of the difference between Jews and non-Jews in 
average general mental level, variability of the distribution, frequency 
of the mentally superior and inferior, growth of general intelligence 
and manual ability are still open to rigorous research. 

Pintner (31) points out that immigrants (non-Jewish) from Northwestern 
Europe give good accounts of themselves on intelligence tests. This was 
corroborated by studies in which immigrants from Great Britain, Holland, 
Germany, and Scandinavian count: ies made higher scores on mental tests 
than did those from Eastern Europe. Concerning the non-verbal per- 
formance of Jewish children, Halpern (17) reports that Jewish children 
in her study earned a Stanford-Binet 70 of 96,2 and a Pintner-Paterson IQ 
of only 81.S. Klinebcrg (21), in commenting upon this, remarks, “There is 
among Jewish families such a marked emphasis upon schooling and ‘ab- 
stract' intelligence to the almost total disregard of manual dexterity and 
mechanical intelligence that this result was really to be expected." If this 
statement is correct it would be interesting to discover how early in the 
child's life such characteristics manifest themselves. 

The question of bilingualism in relation to success on verbal tests of 
intelligence has frequently been raised. This is especially relevant in connec- 
tion with scores obtained by children of high and low socio-economic status, 
where it' might be assumed that the latter may be at a disadvantage on 
verbal tests because such children are more often bilingual than are those 
from more acculturated homes. Pintner and Arsenian (29) found no 
significant differences when they compared 469 native-born Jewish childre'n 
of both sexes in Grades VI to VIII who were matched for socio-economic 
status, divided into high and low bilingual groups, and compared as to their 
performance on the same intelligence and performance tests. These groups 
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were evidently not selected upon the basis of their representation in the 
general population. Arsenian (1, 2) compared 1,152 Italian and 1,196 Jew- 
ish native-born children who were equated for age, sex, and socio-economic 
status. He concluded; '‘Bilingualism does not influence, favorably or un- 
favorably, the mental development of children nine through fourteen in the 
various groups studied in this investigation.” There are no data to indicate 
whether bilingualism influences scores on verbal tests at younger ages, there- 
fore this factor ought to be controlled in all studies dealing with younger 
members of a social group. 

Our brief survey of the data on general intellectual level of Jewish chil- 
dren suggests that many generalizations pertaining to this subject rest upon 
inadequate foundations. The following mo^t common methodological faults 
were found in our study of the literature in this field : 

1. Failure to control socio-economic status. 

2. Failure to present evidence to show that reading disability cases had 
been eliminated. 

3. Failure to control language handicap, 

+. Failure to weed out problem children (clinic cases) and to deal only 
with normal unselected groups. 

5. Insufficient number of cases. 

6. Use of broad chronological-age distributions, thus neglecting such 
factors as test sophistication and life experiences which may influence suc- 
cesses and failures on the test. 

7. Failure to use adequate statistical techniques in analyzing group factors. 
In many studies the fullest meanings of the data have not been extracted. 

8. Failure to define clearly what is meant by the “non-Jewish’^ category, 
i.e., assuming homogeneity for non-Jewish groups (24). 

C. The Group 

Our selection and distribution of socio-economic levels was based upon 
the percentage of gainfully employed adults in Minneapolis classified accord- 
ing to the Goodenough-Anderson scale of occupations (1930 census data) 
(14). Our experimental sample of Jewish and Scandinavian children 
followed this distribution very closely (Table 1). We were unable to meet 
the percentage requirements in Group VII for the Jewish group because 
Minneapolis Jews are not well represented in this category. This raises a 
serious question as to whether our Jewish sample is at all representative of 
the Minneapolis non-Jewish distribution and whether Jewish groups else- 
where follow a distribution similar to the one which we have set up in this 
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TABLE 1 

Occupational Representation and Sex Distribution of Jewish and Scandinavian 
Kindergarten Children Used in This Study 



Occupational 

level 

M 

Jewish 

F 

Total 

Scandinavian 

M F Total 

Total 

S&J 

M’pls, 

Sample 

Experi- 

mental 

Sample^*^ 

I. 

Professional 

6 

8 

14^ 

8 

6 

14.^ 

28 

4-.2% 


11 . 

Semi-profes- 
sional and 
managerial 

20 

15 

35 

16 

17 

33 

68 

10.0% 

10.6% 

III. 

Clerical, retail 
business skilled 
trades 45 

36 

81 

25 

57 

82 

163 

22.9% 

2S.0% 

IV, 

V. 

Farmers 
Semi<-skilled 
minoi cleri- 
cal minor 
business 

82 

64 

146 

60 

86 

146 

292 

.2% 

+2.6% 

0.0% 

45.0% 

VI. 

Slightly skilled 
workers 

14 

11 

25 

7 

18 

25 

SO 

7.6% 

7.8% 

vn. 

Unskilled 

laborers 

11 

12 

23 

15 

8 

23 

46 

ll 5 % 

7.2% 


Total 

178 

146 

324 

131 

192 

323 

647 

100.0% 

100.0% 


"^Level I was held to 28 cases for the total group compaiison but consisted of 50 
cases for greater reliability in computing variances. This explains the apparent 
discrepancy between these totals and those given in Table 5. 

**Since the Jewish and Scandinavian repiesentations are identical we have not 
considered it necessary to give separate percentages for each group. Both groups 
are included in the figures for the experimental group. 

study. Since this is no triviality from a methodological standpoint we be- 
lieve further treatment of this point is warranted. 

To what extent do Jewish occupational distributions deviate from those of 
non-Jews and what bearing does this have upon the question of Jewish 
intelligence? If there are more Jews in the upper levels of the occupational 
scale would this indicate that Jews have higher intelligence and/or there aye 
more intelligent Jews than their representation in the population would 
warrant? Jaffe (20) studied the occupational classification of Jews in Chica- 
go who had died between 1928 and 1932 (Table 2) and concluded that 
“the preponderance of Jews in the white-collar classes is clearly evident from 
the data.” Meyer (26) found a larger number of Jews in the professional 
and white-collar groups than in the industrial groups. 

Kohler and Anderson (22) completed a survey of 20,000 Minneapolis 
families residing in 10 settlement house districts. Data weie obtained on 
the occupations of 1,309 Jewish employed heads of families which wc have 
classified according to the Goodenough-Anderson scale (Table 3). These 
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TABLE 2 

Occupational Classification of Male Jews Who Had Died (1928-1932) in Chicago. 

N = 100f2O) 


Occupational level 

Per cent Jews 

Pei cent total male population 

Professional 

9 

5 

Proprietors and managers 

48 

62 

Industrial workers 

42 

62 

Miscellaneous 

1 

3 


Occupational 

TABLE 3 

Distribution of Jewish and Non- Jewish Employed Males in 
Minneapolis 

Occupational level 

Per cent Jeiyish 

Pei cent Minneapolis distribution 

I 

6.1 

4.2 

II 

10.5 

10.0 

III 

20.8 

22.9 

V 

45.0 

42.6' 

VI 

15.7 

7.6 

VII 

1.7 

12.5 


figures show, surprisingly enough, that the major differences lie at the ex- 
tremes of the distribution, although the predominance of Jews in the white- 
collar classes is substantiated. This table also shows why we had difficulty 
in obtaining a sufficient nurriber of Jewish children for our Group VII s 
sample. The relative similarity of oui Jewish and Scandinavian popula- 
tions, however, warrants the manner in which the selection was made. 

One might justifiably question the wholesale application of the known 
relationship between socio-economic status and intelligence to problems in- 
volving large social groups. We are hardly justified in assuming that white- 
collar workers are more intelligent than > are industrial workers. We can 
only say that the former are likely to earn higher scores on verbal tests of 
intelligence. We stress this point because it is often assumed that societies 
disperse themselves into strata largely upon the basis of individual differences 
in general intelligence. There is no incontrovertible proof of this assump- 
tion. In the case of the Jew one must consider occupational selection not 
only in terms of intelligence but more logically as an outgrowth of certain 
persistent social and economic imperatives. The centuries-long urbanization 
of the Jew, arising out of the old-world , complex of land-status which ex- 
cluded him, resulted in a socially conditioned sensitivity for language which 
has apparently been transmitted as a culture value. As the individual grows 
farther away from the land and from artifacts, he appears to develop a 
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gi eater need for symbol mastery. The immgrant Jew arrived in America 
and joined those individuals who had already formed a nucleus in large 
urban centers. These earlier immigrants had come to America with no 
expectation of owning or working land, since it had no place in their 
tradition-dominated anticipations. The need for status among members of 
a minority group imbued with the need for security naturally impelled them 
toward those occupations which offered such security. The cleaiest proof 
that occupational distribution of the Jew may be culturally rather than 
intellectually or consciously determined may be seen in the creation in Pales- 
tine of an agricultural commonwealth built by former Jewish urban ‘^intel- 
lectuals.” The extent to which cultural forces will influence vocational 
choice and achievement is well demonstrated in Terman and Ogden’s (35) 
report on the California gifted children after 16 years. They compared the 
167 most successful with the 146 least successful, dividing the upper and lower 
quarters into groups designated as and In referiing to the Jew- 

ish children they remark: 

There is a marked difference in the composition of the two groups; 
the ‘‘A” group includes nearly thiee times as large a piopoition of 
Jewish subjects. The figures are 14.3 per cent foi the and 5,3 

per cent for the as compared with 10.5 per cent for the entiic 

California gifted group. The Jewish child is undei heavy piessure 
' to succeed, with the result that he achieves more per unit of intelli- 

gence than those of other lacial stocks. 

This study is noteworthy in that it compares the socio-economic altitude of 
individuals from different social groups while maintaining the intelligence 
factor as a constant. 

Homogeneity of chronological age was satisfactorily controlled in our 
study (Table 4). Nationality was ascertained from test blanks and verified 

TABLE 4 

Significance of the Difference between Mean Chronological Aces at Each 
Occupational Level for Jewish and Scandinavian Children (in Months) 

Jewish Scandinavian ■ 

Occupational Mean Mean JOiff. 


level 

N 

CA 

SD 

N 

CA 

SD 



I 

25 

67.9 

4.12 

25 

68.9 

2.52 

1.14 

0.87 

II 

35 

68.7 

2.62 

33 

68.5 

3.57 

.75 

0.26 

III 

81 

69.1 

4.32 

82 

69.0 

3.57 

.72 

0.13 

V 

146 

69,1 

3 20 

146 

69.7 

3.70 

,3 8 

1.57 

VI 

25 

68.8 

1,81 

25 

69.6 

3.44 

.83 

1.44 

VII 

23 

69,7 

3.87 

23 

70.3 

2.77 

.?7 

0.61 

Total 

335 

69 1 

3.56 

334 

69.4 

5,19 

.26 

0.15 
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in all questionable cases by further information. Father’s occupation was 
traced through the city directory and school records. All children who 
exhibited speech difficulties, extreme shyness, negativism, or other indications 
of unfavorable personality or sensory development were eliminated from 
this study. All children retained as subjects for the experiment weie second- 
generation offspring who were presumably equated in whatever language 
handicap might have operated. We believe therefore that all factors other 
than intelligence were adequately controlled. 

D. Procedure 

Both Jewish and Scandinavian subjects were tested by their teachers 
during the last semester of the kindergarten year. Teacher-testers were 
given four preliminary lectures in the administration and scoring of the 1916 
Revision of the Stanford-Binet Scale up to Year X. Teachers tested six 
children, keeping full verbatim records, and were observed in the testing 
situation. Testing was continued until 20 more children had been examined, 
when another obseiTatlon test followed. Careful records of the teacher s 
technique, rapport, scoring ability, and general proficiency (8) were kept 
until the results were definitely established as accurate. A teacher was 
certified as proficient in testing kindergarten children when; {a) she had 
tested at least 75 subjects, [b) her test administration under supervision 
was practically errorless, (c) errors in scoring and mathematics had been 
reduced to a point where there was almost never more than two or three 
points difference in IQ between teacher’s and psychologist’s scoring (9). 

Statistical studies of teacher testing reliability produced uniformly satis- 
factory results. Hilden (18) retested 274 teacher-tested children after a 
period of one year and obtained a correlation of .89 with a probable error 
of estimate of 4i7 IQ points. The middle 50 per cent of differences fell 
between +5.5 and — 3.7 points. The author (9) retested 201 children 
after a mean, interval of 2.62 years and obtained a correlation of .860 with 
a probable error of estimate of 5.6 points. These findings were in close 
agreement with Merrill’s data (25) on a similar group of children referred 
for re-examination at the teacher’s request when school achievement seemed 
inconsistent with a previously obtained IQ, Since all children in the present 
study were examined by experienced and certified teachers, the reliability of 
test results is probably as high as might be expected had they been examined 
by qualified psychometrists. 
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E. Results 
1. General Intelligence 

The principal question to be answered in this discussion is whether the 
Jewish and Scandinavian children are drawn from the same population 

TABLE 5 


Distribution by Occupational Level of Stanford-Binet /^’s of Jewish and Scandi- 
navian Children Enrolled in Minneapolis Public School Kindergartens 


Occupational 

level 

N 

Harmonic"*^ Mean/|^ 

SD 

Variance*'*^ 



A. Jewish 

males 



I 

13 

.0769 

114.8 

14.0 

212.9 

11 

20 

.0500 

111.1 

9.1 

87.6 

III 

45 

.0222 

106,7 

10,1 

104.1 

V 

82 

10122 

107.4 

10.1 

102.3 

VI 

14 

.0714 

104.2 

10.5 

118,3 

VII 

11 

.0909 

100.9 

14,6 

235.2 

Total 

185 

.3236 

107.5 

10.6 

122.7 



B. Scandhiaman males 



I 

14 

.0714 

114.6 

12.4 

167.0 

II 

16 

.0625 

■ 115.0 

8.9 

85.0 

III 

25 

.0400 

107.7 

13.2 

182.6 

V 

60 

.0167 

104.5 

12.2 

' 151.5 

VI 

7 

.1429 

101.8 

10.8 

138.1 

VII 

15 

.0667 

101.2 

8.1 

70.8 

Total 

137 

.4002 

106.8 

12.2 

158.2 


C. Jewish males 

and females 



I 

25 

.0400 

117.4 

12.1 

152.9 

11 

35 

^ .0286 

113.7 

11.0 

125.3 

III 

81 

.0123 

108.0 

9.9 

100.7 

V 

146 

.0068 

106.8 

9.6 

94.0 

VI 

25 

.0400 

104.8 

10.2 

108.6 

yii 

23 

.0435 

104.2 

15.4 

247.9 

Total 

335 

.1712 

108.3 

10.8 ’ 

125.0 


D. 

Scandinavian males and fe7nales 



It 

25 

.0400 

112.1 

12.3 

157.8 

11 

33 

.0303 

114.3 

13.0 

175.1 

III 

82 

.0122 

109.4 

12.4 

156.4 * 

V 

146 

.0068 

105.5 

11.7 

137 5 

VI 

25 

.0400 

98.0 

14.6 

223.9 

vn 

23 

.0435 

105.7 

11.1 

128.5 

Total 

334 

.1728 

107.3 

15.1 

166.5 


^The Harmonic mean is included for the benefit of those who wish to check 
analysis of vaiiance in Table 6. All total means, sigmas, and vaiiances in this table 
have been computed, not added. 

*-^The variances reported do not correspond to the squares of the standard devia- 
tion in the preceding column because the foimer are based on estimates from the 
degrees of freedom; the latter are not. 
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with respect to general intelligence within the six occupational levels (14). 
Inasmuch as an equal percentage of Jewish and Scandinavian subjects had 
been drawn from each of the occupational levels sampled, one should be 
justified in making the assertion that if the means and standard deviations 
of the two groups appear to be drawn from the same populations, then the 
two groups are drawn from the same population and hence do not differ. 

In attempting to answer the above question it was found suitable to analyze 
the data by means of the analysis of variance technique (33). Analysis 
was made of the following groups ^ Jewish males, Scandinavian males, Jew- 
ish males and females, and Scandinavian males and females (Table 5). 

A preliminary analysis was made to determine whether the variation among 
occupational levels is greater for each of the four groups than the variation 


TABLE 6 

Analysis op Variance of the Kindergarten Binet 7{3’s of Children Whose Parents 
are Drawn from Six Different Occupational Levels 


Degrees of 
freedom 

Sum of 
squares 

Mean 
squ a re 

ratio 

F 

(.05) 

F 

(.01) 

Variation among 
occupations 5 

A. 

1,606.7 

Jcvnsh males 

321.3 

2.74 

2.26 

3.12 

Variation within 
occupations 179 

20,986.9 

117.2 




Total 18+ 

22,593.6 



■05<:^>.01 


Variation among 
occupations 5 

B. Scandinavian males 

2,920.5 584.1 

4.11 

2.44 

3.47 

Variation within 
occupations 131 

18,597.8 

141.9 




Total 136 

21,518.3 



7><0l 


Variation among 
occupations 5 

C. Je<wish males and females 

’ 4,099.6 819.9 7.16 

2.24 

3.08 

Variation within 
occupations 329 

37,682 5 

114.5 




Total 334 

41,782.2 



^<.01 


D. 

Variation among 
occupations 5 

Scandinavian males and females 

5,243.6 1,048.7 6,75 

2.24 

3.08 

Variation within 
occupations 328 

50,215.7 

153.0 




Total 333 

55,459.3 



P<.01 
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within individual occupational levels. A glance at Table 6 reveals this to 
be the case for all groups with the possible exception of the Jewish males* 
Here the obtained F ratio is significant only at the 5 per cent level. The 
results, however, show a consistent trend. An additional test was made to 
determine whether the variances within levels were true estimates of the 
total variance for each group; in other words, a test for homogeneity of 
variance (28, 36). The results in each case show that the variances within 
levels are homogeneous (Table 7). Hence the significance of the variance 


TABLE 7 

Results of W^elch-Nayer Test for HoMogeneitt of Variance Based on Data from 
, Table 6 (11) 




-^(. 05 ) 

^( 01 ) 


Jewish males '• , 

i.9sn 

1.9571 

1.9415 

Plomogeneous 

Scandinavian males 

1,9799 

1.9410 

1.9201 

Homogeneous 

Jewish males and females 

1.9838 

1.9746 

1.9652 

Homogeneous 

Scandinavian males and felnales' 

1.9958 

1.9746 

1.9652 

Homogeneous 


ratios may be attributed to the differences among the means of the individual 
levels. 

Having determined that the differences among the means are significant 
for the groups as a whole, one is justified in computing individual i-tests 
between levels to' find out specifically where the differences occur. The 
results for each of the four groups kre shown in Table 8. These results 
show a general tendency for extreme levels to be more highly differentiated 
than adjacent levels. This tendency is least clearly brought out in the 
Scandinavian Male and Female group. 

Summarizing the results thus far, we find that the Jewish and Scandinavian 
groups sampled show a marked relationship between the level of occupation 
and the level of intelligence. Hence it is safe to move on to the principal 
question, namely whether the Jewish and Scandinavian groups sampled are 
similarly distributed with^ respect to intelligence within the six occupa- 
tional levels. 

Again the analysis of variance technique was used, this time to determine 
whether the variation between Jewish and Scandinavian groups at each occu- 
pational level was greater than the ^ variation within groups at each level. 
Table 9 shows the results of comparing Jewish and Scandinavian males and 
Jewish and Scandinavian males and females. The results are consistently 
negative; there is in no case a significant differentiation between the means 
of the groups at each level. This information is made even more meaningful 
by the fact that the variances of the two groups are consistently homo- 
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TABLE 8 


Comparison of Occupational Levels Within Each Group by Means of the ^-Test* 


Groups compared 

i 

P 

t 

P 

A. Jewish males 


B. Scaiidinaman males 

I and VII 

3.14 

<m 

3.04 

<•01 

II and VII 

2.51 

<.05>.01 

3.24 

<,Q1 

III and VII 

1.61 

>,05 

1.69 

>.05 

V and VII 

1.88 

>.05 

t<\ 

>.05 

VI and VII 

i<l 

>.05 

t<l 

>.05 

I and VI 

2.53 

<.05>.01 

2.32 

<.05>.01 

II and VI 

1.81 

>.05 

2.45 

<.o5>.o: 

III and VI 

t<l 

>.05 

1.16 

>.05 

V and VI 

t<l 

>.0S 

i<l 

>.05 

I and V 

2.30 

<.05>.01 

2.85 

<.J1 

II and V 

1.36 

>.05 

3.14 

<.01 

III and V 

t<V 

>.05 

1.13 

>05 

I and III 

2.37 

<.05>.01 

1.73 

>.0S 

II and III 

1.49 

>.05 

r.4i 

>.05 

I and II 

i<l 

>.0S 

<<i 

>.05 




D. Scandinavian males 

C. Jenuish males and females 

and females 

I and VII 

4.28 

<.01 

1.77 

>.05 

II and VII 

3.29 

<.01 

2.55 

<.05>.01 

III and VII 

1,49 

>.05 

1.26 

>,05 

V and VII 

t<X 

>.05 

^<1 

>.05 

VI and VII 


>.05 

2.15 

<.05>.01 

I and VI 

4.1S 

<.01 

4,01 

<,01 

II and VI 

3.17 

<.01 

4.69 

<.01 

III and VI 

1.31 

>.05 

4.02 

<.01 

V and VI 

t<l 

>.05 

2.78 

<.01 

I and V 

4.57 

<.01 

2.46 

<.05>,01 

II and V 

3.38 

<■01 

3.71 

<.01 

III and V 

t<l 

>.05 

2,30 

<.05>.01 

I and III 

3.86 

<.01 

^<1 

>.05 

II and III 

2,62 

=.01 

1.93 

>.05 

I and n 

1 34 

>.05 

/<1 

>.05 



within group 

vaiiance 






t 







+ SE: 

a 

1 




within group 

variance 




SEi — 

(12^. 





N, 


geneous. Only in four cases does p approach the 1 per cent level (Table 10). 

Apparently, then, the Jewish and Scandinavian children sampled at the six 
occupational levels are drawn from the same population with respect to 
general intelligence. 


2. Vocabulary 

Having rigorously established the equivalence of our groups, we are now 
in a position to compare performance on sub-tests of the Binet Scale and 
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consider other factors by means of the familiar ^‘critical I'atio” technique 
(ratio of the difference between means to the standard deviation of the 
difference). Vocabulary score was based upon the number of words cor- 
rectly defined, and our findings (Table 11) show conclusively that neither 
group excels the other in this respect. 


TABLE 9 

Analysis of Variance of Jewish and Scandinavian Kinoergarten Binet IQ’s 
AT Each of Six OccupaVional Levels 



Degrees of 

Sum of 

Mean 





freedom 

squares 

square 

F 

-^(.05) 

^(,01) 


A. 3e«ujish and Scandinavian 

■males 





Level I 





Variance between 







Jewish and Scandi- 
navian males 

1 

.2 

.2 

<1 

4.24 

7.77 

Variance within 







Jewish and Scandi- 
navian males 

25 

4,727.9 

189.1 


p >.05 


Total variance 

26 

4,728.1 







Level II 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

139.5 

139.5 

1.61 

4.13 

7.44 

and Scandinavians 

34- 

2,944.7 

86.6 




Total variance 

35 

3,084,3 



p >.05 




Lemuel III 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

15.5 

15.5 

<1 

3.98 

7.01 

and Scandinavians 

68 

8,966.3 

131.8 




Total variance 

69 

8.981.8 



p >.05 




Level V 





Vaiiance between Jews 
and Scandinavians 
Variance within Jews 

1 

284.3 

284.3 

2.31 

3.92 

6.81 

and Scandinavians 

140 

17,232.7 

123.0 




Total variance 

141 

17,517.0 



P >.05 




Level VI 





Vaiiance between Jews 
and Scandinavians 
Variance within Jews 

1 

27,5 

27.5 

<1 

4.38 

8.18 

and Scandinavians 

19 

2,367.7 

124.6 




Total variance 

20 

3,395.2 



p >.05 


Variance between Jews 
and Scandinavians 


Level VII 





1 

.5 

.5 

<1 

4.26 

7.82 

Variance within Jews 




and Scandinavians 

24 

3,345.3 

139.3 




Total variance 

25 

3,345.8 



p >.05 




80 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 9 {continued) 



Degrees of Sum of 

Mean 


^(.or» 



freedom 

squares squares 

F 

01) 

B. Jenvish and 

Scandina^vian 

Males 

and females 





Level I 





Variance between 







Jewish and Scandi- 
navian males 
and females 

1 

359.1 

359.1 

2.31 

4.04 

7.19 

Variance within 







Jewish and Scandi- 
navian males 
and females 

48 

7,457.8 

155.3 


^>.05 

1 

Total variance 

49 

7,817.0 







Lcv\el ll 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

7.1 

7.1 

<1 

3.99 

7,04 

and Scandinavians 

66 

9,866.7 

149,4 




Total variance 

67 

9,873.9 


, 

i6>.05 


'j 


Level in 





Variance between Jews 







and Scandinavians 

1 

81.4 

81.4 

<1 

3.91 

6.81 

Variance within Jews 







and Scandinavians 

161 

20,735-1 

128.7 




Total variance 

162 

20,816.6 



p>.05 




Level V 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

136.9 

136.9 

1.18 

3.87 

6.72 

and Scandinavians 

290 

33,572.8 

115.7 


/>>.05 


Total variance 

291 

33,709,8 



p>,0S 




Level VI 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

57 L2 

571.2 

3 43 

4.04 

7.19 

and Scandinavians 

48 

7,983 2 

166,3 




Total variance 

49 

8,554.4 



P>,05 




Level VII 





Variance between Jews 
and Scandinavians 
Variance within Jews 

1 

26 6 

26.6 

<1 

4.06 

7.24 

and Scandinavians 

44 

8, 282.3, 

188.2 - 




Total variance 

45^' 

8,308.9 






3. Basal Age 

The subject of scattering on the Binet Scale has received much attention 
in the literature and its incidence, as, indicated by the position of the basal 
year, would seem to have some significance in a study of this type. How- 
ever, no differences in basal age were found to obtain between the two 
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TABLE 10 

Results op Testing the Data in Table 9 for Homogeneitv of Variancei (19) 


Occupational level F 

^(.06) ^(.01) 



A, Males only: Scandinavian vs. 

Jevfish 


I 

1.27 

2.60 

3.96 


11 

1.03 

2.33 

3.36 


III 

1.75 

1.76 

2.2+ 


V 

1.40 

1.51 

1.78 


VI 

1.17 

2.29 

4.62 


VII 

3.32* 

2.66 

3.94 


B. 

Males and females, 

.■ Scandinavian 

vs. yevJish , 


I 

1.03 

1.98 

2,66 


II 

1.40 

1.80 

2.30 


III 

1.55 

1.45 

1.70 


V 

1.46* 

1.32 

1.47 


VI 

2.06* 

1.98 

2.66 


VII 

1.93 

2.05 

2.97 


* Although ^<.05, 

it is still >.01, cpnsequently the variation is considered 

homo- 

geneoua. This region of doubt would h 

ave been more 

rigorously dealt with 

if yye 

had found the means to be significantly different. As it stands, the evidence 

favors 

our acceptance of the null hypotheses. 





, TABLE 11 



Significance of the 

Difference between Mean Vocabulary ScoREa of Jewish and 

Scandinavian Children with Reference to 

Occupational Level 


Occupational 

Jewish 

Scandinavian 


D 

level 

Mean SD ] 

Mean SD 

— ihf2 

, I 

3.92 4.06 


.52 .83 

.62 

II 



.66 .75 

.88 

III 

3.69 2.58 

3.57 2,74 

.40 .12 

.30 

V 

3,10 2.52 

2.99 2.78 

.30 ,11 

.36 

VI 

2.32 2.03 


.63 .28 

.44 

VII 


3.08 2.26 

.61 .39 

.63 

Total'^ 

3.36 2.64 

3,18 2.81 

.18 .17 

1.05 

^Computed, not added. 


TABLE 12 

Significance of the Difference between Means for 
Occupational Levels of the Scandinavian 

Basal Age 
Group 

Among 


Occupational level 

I 11 III V 

VI 

VII 


I .15 .27 .63 

2.92* 

.46 

* 

II .50 .90 

.98 

.35 


' III .56 

1.70 

.47 


V 

3.22* 

.85 


VI 


2.96 



^Differences favor level in vertical column. 
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TABLE 13 

Significance of the Difference between Means for Basal Age Among 
Occupational Levels of the Jewish Group 



I 

II 

Occupational level 

III V 

VI 

Vll 

I 


2.08* 

2.09* 

2.39* 

1.72 

1.57 

n 



.37 

.18 

.72 

1.63 

III 




.25 

.52 

.37 

V 





.68 

,56 

VI 






.89 


^DiffeTences favor level in vertical column. 


groups. All CR^s were less than 0.40 for sex differences between the groups. 
Table 13 presents intra-group comparisons of basal age upon the basis of 
socio-economic' levels for Jewish subjects. Table 12 offers similar data for 
Scandinavian subjects. These figures indicate a slightly higher basal age 
for Level I of the Jewish distribution. Among the Scandinavian classes 
Levels I, V, and VII were slightly superior to VI. The mean basal age 
(in months) for the Jewish group was 4.45, SD 0.98; for the Scandinavian 
group it was 4.53, SD 1.0. A critical ratio of 0.13 was found for a com- 
parison of the means between the two groups. 

4. Incidence of Hiffh and Low Scores 

^ While no attempt is made within the confines of this study to answer 
the question concerning the frequency of high and low scores among members 
of the Jewish community, we are in a position to suggest a possible answer 
to the problem. Table 14 shows that the groups do not differ significantly 
at the upper levels of the distribution, i.e., there are not, in this study, a 
greater number of bright Jewish than Scandinavian childien and vice-versa. 
However, surprising differences do occur at the lower end of the distribution. 
Among the females there are “probably significant” differences at the 55-69 
and 80-89 IQ classifications. A comparison of the total groups reveals a 
difference, of 3,7 per cent at the 80-89 level which favors the Jewish group 
(/><.05>.01 ). While the critical ratio is not significant in terms of 
criteria generally adhered to in such cases, it approaches significance and is 
therefore somewhat more than merely suggestive. This may indicate that 
there are not more bright individuals who fall into the “dull normal” and 
“defective” categories. These data have interesting implications when we 
compare them with Table 3. If this finding should be corroborated by 
further research it may be surmised that the high value placed upon intelli- 
gence and education among Jews has resulted in a diminution in the number 
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of dull and defective membets of the group by high standards of selective 
mating within the group. 

5. Sub-Test Comparisons 

It has long been a popular conception that Scandinavians are slow, plod- 
ding, and patient whereas Jewish children are quick, and alert. The in- 
feriority of Jewish children on tests of motor performance has been alluded 
to in the literature (3, 17). If this is true, should we expect to find signifi- 
cant differences on sub- tests which presuppose the possession of certain 
traits by the individual tested ? Despite our failure to discover differences in 
vocabulary score, should we find that Jewish subjects excel on verbal items? 
The hazard of fitting the data to preconceived stereotypes is fully realized 
by the wiiter, but in this case we believe that the data speak for themselves. 

An analysis of the percentage of individuals in the total Jewish and Scan- 
dinavian populations who pass and fail certain tests reveals some interesting 
and challenging results.^ Jewish children surpass others on tests which in- 
volve counting pennies j distinguishing right and left, comprehension , naming 
coins, giving the date, and repeating four digits backwards. Scandinavian 
children excel others iti copying a diamond and m the ball and field test. 

Table 15 shows sub-test differences for each socio-economic level. In this 
table, as well as in Table 16, we have included all critical ratios between 
the 5 per cent and 1 per cent level of significance. In Table 16 we find that 
Scandinavian males excel Jewish males on tests which require motor co- 
ordination and patience and this is also true of Scandinavian females com- 
pared with Jewish females. Jewish females surpass Scandinavian females 
‘ on tests which require temporal and spatial orientation, rote memory, and 
language comprehension. One might even suggest that Jewish females are 
somewhat more mature mentally than are Scandinavian females. Jewish 
boys surpass Scandinavian girls on verbal-experiential items while the latter 
excel on tests of motor coordination. Jewish girls surpass Scandinavian boys 
on similar tests with the exception of patience. Females of both groups are 
superior to males on tests of color naming and bow-knot tying, just as Ter- 
man has pointed out (34). 


®In computing the significances of differences in these tables we used Yule’s formula 


for the standard error of a proportion ap 


j PQ 

\ isr' 


The computational work was 


greatly facilitated by means of Edgerton and Paterson’s Table of Standard Errors and 
Probable Errors of Percentages for Varying Numbers of Cases, J, Att. PsvchoL, 
X926, W, 378-391. 
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TABLE 15 

A Comparison of Subtest Differences between Jewish and Scandinavian Kinder- 
garten Children According to Occupational Level (1916 Revision) 


Occupational 


Test 


Scandinavian 

Test 

level ' 

Jewish excel 

No. 

excel 

No, 

I 

Distinguishing 
right and left 
Giving differences 

VM 

2.47 




from memory 
Definitions su- 

VII-5 

3,10 




perior to use 

VIII-S 

2.92 

Counting pennies 




3.10 

VI-3 

11. 

None 



None 


III. 



2.29 

Giving number 






of fingers 

VII-I 




2.29 

Tying bow-knot 

VII-4 




3,58 

Copying diamond 

VII-6 




2.59 

Ball and Field 

VIII-1 


Compiehension 

VIII-3 

2,00 

Similarities 

VIII-4 

V. 

Aesthetic comparison V-3 

2.77 




Counting pennies 

VI-4 

3.48 




Sentence repetition 

VI- 5 

2.68 






2.76 

Copying diamond 

vn-6 




2 22 

Ball and Field 

VIIM 




2.18 

Comprehension 

VIII-3 

VI. 

Comprehension 

IV-4 

2.08 




Naming coins 

VI- 5 

2.44 






2.08 

Pictuie descripton 

vn -2 




2.50 

Ball and Field 

VIII-1 

VII. 

Definitions 

V-4 

2.26 






2.41 

Patience 

V-5 

Total 

Counting pennies 

IV-3 

2,00 




Right and left 

VM 

2.00 




Comprehension 

VI-4 

3.33 




Naming coins 

VI-5 

3.33 




Giving date 

Four digits 

IX-1 

3.00 




backwards 

IX-4 

4.00 






4.06 

Copying diamond 

VII-6 




3.00 

Ball and Field 

VIII-1 


I 


F. Discussion ^ 

We have found, in this study, that Jewish and Scandinavian children 
do not differ in general intelligence as measured by the 1916 Revision of the 
Stanford-Binet Scale. Since we have postulated that differences, where they 
exist, are culturally determined, we must logically assume that ‘^general in- 
telligence’^ of individuals within a relatively homogeneous culture (AmerJ 
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TABLE 16 

A CoMPARi&ON OF Subtest Differences between Jewish and Scandinavian Kinder- 
garten Children According to Sex (1916 Revision) 



Test 


Scandinavians 

Test 

J ewish excel 

No. 


excel 

No. 

A. Males vs. Males 


2.22 

Copying square 

IV-5 



3.26 

Patience 

V-5 

Comprehension 

VI-4 

2.19 



Naming coins 

VI-5 

3.41 



Five digits 

VII-3 

3.88 

Copying diamond 

VII-6 



2.60 





2.94 

Ball and Field 

VIII-1 

B. Females vs. Females 


2.22 

Copying diamond 

vn-6 

Counting pennies 

IV-3 

2.50 



Digit repetition 

IV-6 

2 60 



Right and left 

VI-1 

3.60 



Comprehension 

VI-4 

2.10 



Five digits 

VII-3 

2.64 



Giving date 

IX-1 

2.14 



C. Jefwish bo vs vs. Scandinavian 

2.33 

Naming colors 

V-2 

girls 


5.51 

Tying bow-knot 

VII-4 



3.25 

Copying diamond 

VII-6 



4.19 

Ball and Field 

VlII-3 



2.20 

Comprehension III 

VIII-3 

Right and left 

VM 

2.65 



Comprehension 

VI-4 

2.22 



Number of fingers 

VII-1 

2-40 


• 

Digit repetition 

vn-3 

2.94 



D. ^evSish girls vs. Scandinavian 




boys 


4.72 

Patience 

V-5 

Aesthetic comparisons 

V-3 

2.16 



Right and left 

VM 

2.03 



Comprehension 

VI-4 

2.19 



Naming coins 

VI-S 

2.39 



Digit repetition 

VII-3 

3,50 



Tying bow-knot 

VII-4 

3.68 



Males excel 



Females excel 


E, levels h males vs. Females 


2.66 

Color naming 

V-2 



2.60 

Repeating digits 

VII-3 



5.00 

Tying bow-knot 

VII-4 



2.00 

Ball and Field 

VIIM 

F, Scandinavian males vs. 





Females 


4.15 

Tying bow-knot 

VII-3 

Patience 

v-s 

3.52 



Counting backwaids 

vin -2 

2,06 




can) is biologically determined; hence, since we reject any assumption of 
^ biological differences among peoples (with the exception of such physical 
characteristics as color, for example) our results are to be expected. 

Because we are not, however, dealing with a ^*culture-free” intelligence 
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test, differences between groups on sub-tests influenced by the social environ- 
ment must also be anticipated. It is important in this connection to unearth 
aspects of the culture pattern which have influenced successes and failures 
on individual tests. In doing this, some dependence upon theory and specula- 
tion is unavoidable. 

Terman’s (34) remarks on the tests might throw considerable light upon 
the mental organization which is required to solve them. The six items on 
which Jewish children excel (Table 15) will be considered first. 

Terman states that counting four pennies (34, p. 154) . . is not to 

any great extent a test of ‘schooling’ ... it does not presuppose any power 
of calculation or a mastery of the number concepts from one to four.” 
Concerning the naming of four coins he remarks (34, p. 184) . . it is 

not greatly influenced by differences in social environment,” To fail the 
test . . betokens a lack of spontaneity of interest in things which we have 
mentioned ... as a fundamental presupposition of intelligence.” Neverthe- 
less (and these statements were made long before the days of the Iowa 
controversy) critics who have regarded this test as of little value because 
of its probable dependence upon environmental influence may be right. It 
seems logical to suppose that children in homes where an early familiarity 
with quanta and the media of exchange bear a vital relationship to future 
security and competence might be exposed quite early in life to such ex- 
periences. It further seems logical to suppose that Jewish children, condi- 
tioned by a tradition which arose out of frequent traumatic uprootings, would 
early learn the value of portable security, namely money. 

Success of Jewish children on tests of comprehension and spatial orienta- 
tion may be closely associated with the acquisition of language distinctions 
in the home. This may also be related to success on the number of fingers 
and aesthetic comparisons tests. The intimate relationship between cultural 
drive and language in the Jewish l^ome may be gathered from Kohler and 
Anderson’s study (22) of 10 settlement house districts {N = 76,000) in 
which it is shown that 62 per cent of Jewish families have phones while 
the range for the rest is 16 to 35; 7 per cent attend the university (range 

1 to 3) ; only 10 per cent take no papers in the home (range 6 to 23) ; 29 
per cent have radios (range 0 to 15) ; 36 per cent read for recreation (range 

2 to 22.) The presence of these cultural artifacts and practices in homes 
of comparable means, with a larger number of them being found in Jewish 
homes, throws considerable light upon the relationship between test pei- 
formance and social milieu. 

The Scandinavian subjects were found to be markedly superior to Jewish 
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children on tests of patience j copymg a square, copying a diamond , and the 
ball and field test. These successes would seem to reflect more than just 
motor coordination and early experience with pencils and crayons. According 
to Terman (34, p. 156) the examiner who administers the square copying 
test is told to -'observe whether the child makes each part with careful effort, 
looking at the model from time to time, or whether the strokes are made in a 
haphazard manner with only an occasional glance at the original.” Re- 
ferring to both the square and the diamond copying tests he states (34, 
p. 157) : "In none of them does success seem to depend very much upon 
the amount of previous instruction in drawing” (p. 205), . age and 

training, apart from intelligence, affect it only moderately.” What is appar- 
ently required is "appreciation of spatial relationships and use of visual 
impressions in guiding a rather complex set of motor coordinations.” Atten- 
tion must' be called to the liberal sprinkling of qualifying terms and the 
meagerness of definite experimental evidence in support of these contentions. 

Concerning the test of patience he remarks (34, p. 171) . . success in it 

depends upon a certain willingness to persist in a line of action under the 
control of an idea.” The ball and field test is regarded as "... a test of 
practical judgment” (34, p. 212). Such traits as patience and willingness to 
pause and survey the pioblem, as well as the application of auto-critical 
abilities, contribute to success in solving these problems. 

In the absence of conclusive evidence we are not warranted in stating 
that Jewish children have constitutionally poorer motor coordination. We 
may point out that the early development of language proficiency is stressed 
in Jewish Homes while manipulatory and constructional activities are given 
scant attention (see Table 15, Level I). Emphasis is placed upon rapidity 
of response, a trait which is associated with efficiency of language compre- 
hension, , When these response attitudes and practices are applied to tasks 
which require patience the resulting product is not likely to be satisfactory. 
The influence of cultural values may be further adduced when we consider 
the high standards of Scandinavian workmanship in the arts and crafts while 
for centuries Jews have been prohibited by a religious taboo from creating 
art forms.^ 

, In the course of our observations of children from both groups in the 
testing situation we have made an interesting discovery with regard to the 
manifestation of auto-critical abilities. The Jewish child is more critical 

‘Specifically, “Thou shalt not make unto thee any graven image, or any likeness 
of anything that is in heaven, or that is in the earth beneath, or that is in the water 
under the earth.^^ Exod-us, 20:4. 
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of himself as a performer and less critical of his objective performance. He 
demands frequent assurances of his status as a performer, constantly com- 
paring himself with others who have already been tested. His queries sug- 
gest a preoccupation with self which may demonstrate how early in life 
members of a minority group such as this may show signs of insecurity and 
need for status. At any rate, these findings seem to point to the probable 
existence of cultural stereotypes in certain social groups. 

A final observation must be mentioned. We have noticed an increase in 
the number of statistically insignificant differences {CRj 1.00 to 1.50) from 
Level I to VII. This may suggest that difference-trends increase as we 
progress from higher to lower socio-economic levels, reflecting a closer ad- 
herence to cultural norms among the less “assimilated’^ members of both the 
Jewish and Scandinavian groups, 

G. Conclusions 

Three hundred and twenty-thiee (131 males, 192 females) second genera- 
tion Scandinavian and 324 (178 males, 146 females) second generation 
Jewish kindergarten children in the Minneapolis Public Schools/ were tested 
by certified kindergarten teacher- testers on the 1916 Revision of the Stanford- 
Binet Scale, Rigorous control of age, sex, and socio-economic status was 
exercised. Homogeneity and equivalence of both groups was determined 
by the analysis of variance technique, involving Jewish males, Scandinavian 
males, Jewish males and females, and Scandinavian males and females. 
The following conclusions may be drawn : 

1. Comparisons of Jewish and Scandinavian kindergarten children yielded 
consistently negative results with regard to general intelligence. No differ- 
ences in general mental level are present when socio-economic status is con- 
trolled and matched in terms of the occupational distribution found in the 
community from which the sample is taken. 

2. Variation among occupational levels is greater for each of the four 
groups studied than the variation within individual occupational levels, the 
relationship between intelligence and occupation being quite marked. 

3. Variances of all groups within levels are homogeneous. 

4. There is a general tendency for extreme levels to be more highly 
differentiated than adjacent levels. 

5. Neither group exceeds the other in general vocabulary score, basal age, 
or chronological age. 

6. There is a tendency for fewer Jewish than Scandinavian children to 
score in the 80-89 IQ range. This suggests that there are fewer dull Jew- 
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Ish children in the community than population expectations would suggest, 

7. Jewish children surpass Scandinavian children on tests which require 
counting pennies, distinguishing right from left, comprehension, naming 
coins, giving the date, and repeating four digits backwards. 

8. Scandinavian children surpass Jewish children in drawing a square, 
copying a diamond, solving a test of patience, and on the ball and field test. 

9. Scandinavian males surpass Jewish males and Scandinavian females 
surpass Jewish females on tests of motor coordination and patience- Jewish 
females surpass Scandinavian females on tests of spatial and temporal 
orientation, rote memory, and language comprehension. Jewish males sur- 
pass Scandinavian females on verbal-experiential items, while Scandinavian 
females surpass Jewish males on tests of motor coordination. Jewish girls 
are superior to Scandinavian boys on similar tests with the exception of 
patience. 

10. A decrease in the number of statistically unreliable but consistent 
differences between the two groups becomes apparent as one passes from 
lower to upper sooio-economic levels. This suggests the probable operation 
of an “assimilative” or adaptive factor. 

11. Differences revealed by this study are present at an early age and 
appear to be explainable in terms of such cultural influence as have been 
discussed in this paper. 
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SPEED, POWER, AND LEVEL IN THE REVISED MINNESOTA 
PAPER FORM BOARD TEST* ^ 

Department of Psychology, Vnin^ersiiy of Minnesota 


Miles A. Tinker 


In many testing situations a definite amount of time is allowed for work 
on the test material. This is the so-called timeJimit technique. It is economical 
in terms of time consumed and has appeared satisfactory for achieving reliable 
and valid measurement. The time limit score obtained in standard time is 
termed the “power” score in our discussion.' In certain testing situations the 
subject is allowed to try all the items. Ample or unlimited time is given. 
Such a score is here termed a “level” score. In still other situations the total 
time taken to finish the test is recorded. This is the so-called work limit 
method of measurement. The score obtained by this technique is here termed 
“speed” score. 

The Revised Minnesota Paper Form Board (2) contains 64 multiple choice 
items arranged in order of difficulty. The test is ordinarily given with a time 
limit of 20 minutes and the score derived from the total number right. The 
nature of the items suggest that both speed of response and the level which a 
subject is capable of enters into the score obtained in the standard time limit. 

The main purpose of this experiment is to make an analysis of speed and 
level in the power score or score in the standard time. In addition, the rela- 
tion of intelligence to the speed, level, and power scores will be determined. 

Two forms (Series AJ and BB) of the Revised Minnesota Paper Form 
Board were given to 103 university sophomores. The testing was done indi- 
vidually. In addition to the directions accompanying the blanks, the following 
supplementary instructions were given : "'Work rapidly but try not to make 
mistakes. Both the accuracy of your work and the time you take will count 
on your score. Do your best to give an answer to each problem. It is impor- 
tant that you follow the directions exactly!' 

At the end of 15 and again at the end of 20 minutes the subjects were 
requested to mark below the last item finished. They were then directed to 
finish the test. When the last item was done, the time taken for the whole 

^Received in the Editorial Office on May 1, 1942. 

^The expense of this study was met by a research grant from the Graduate School, 
University of Minnesota. 
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test was recorded. Since a large number finished the test before 20 minutes 
had elapsed, 15 minutes were employed as the standard time limit. Only a 
very few of the subjects completed the test before the 15 minutes had elapsed. 
The aim was to employ a time limit such that only a very few of the fastest 
subjects would just about finish. This means that practically all subjects would 
work the same amount of time (15 minutes for power score). 

Other measures obtained from the subjects were: (a) Scores on Forms 5 
and 7 of the Wells' Revised Alpha Examination. Time limits used were those 
listed in Tinker and Baker (5). Group testing was used, (b) Gentile scores 
on all subjects for the Minnesota College Ability Test were obtained from 
the University Testing Bureau. 

The means and standard deviations for the basic scores are listed in Table 1. 


TABLE 1 

Means and Standard Deviations for Basic Scores 
AT =103 University Sophomores 


Measure 

Mean 

SD 

Paper Form-Board AA^ Speed in Minutes 

28.65 

9.11 

Paper Form-Board BB, Speed in Minutes 

25.60 


Paper Form-Board A Ay Power score 

38.57 

7.77 

Paper Form-Board BB, Power score 

44.57 

6.61 

Paper Form-Board AAy Level score 

53,25 

6.78 

Paper Form-Board BB, Level score 

56.57 

4.98 

Minnesota College Ability, centile score 

67.48 

24.48 

Wells Revised Alpha, Form 5 score , 

139.49 

19.14 

Wells Revised Alpha, Form 7 score 

152.64 

18.62 


It will be noted that there is a practice effect present in each test where two 
forms were used. Also the standard deviations tend to be relatively smaller 
on the second form of a test. 

Zero order correlations between the various test scores are shown in Table 
2. Reliability coefiicients (one form versus an equivalent form) are: power 
score for Form Board, r=.72'3; level score for Form Board, r=.693; speed 
score for Form Board, r=.815; Alpha score, r=.873 ; Minnesota C.d.T. 
score, r=.880 (4). Thus, of the Form Board scores, the speed score is most 
reliable. Reliability for the power score is lower than for the unrevised 
Minnesota Form Board Test. 

To what degree does level vary with speed in the Form Board scores? 
For Form A Ay the correlation between speed and level is .070 ; for Form BBj 
.183. Comparable coefficients when speed is measured on one form and level 
on the other are .104 and .126. None of these coefficients is significant. It 
appears, therefore, that speed and level in this test vary independently. 
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TABLE 2 

Zero Order Correlations for Paper Form-Board and Intelligence Test Scores 
A =103 University Sophomoies 



Form-Board A A 

Form-Board BB 

Intelligence 

Variables 

No. 

right 

15 min. : 
Power 

No. 

right 

total 

time; 

Level 

Total 

time: 

Speed 

No. 

right 

15 min.: 
Power 

No. 

right 

total 

time: 

Level 

Total 

time: 

Speed 

' Re- 

Minne- vised 
sota Alpha 
C.A.T. 5 

No. right 
total time: 
Level A A 

+.531 







Total time; 
Speed A A 

—.690 

+.070 






No. right 

IS min.: 
Power BB 

+ .723 

+.245 

—.707 





No. right 
total time : 
Level BB 

+.3SS 

+.693 

-I-.104 

+.276 




Total time: 
Speed BB 

—.528 

+.126 

+.815 

—.814 

+.183 



C.A.T. 

+.197 

+.130 

—.129 

+.181 

+.033 

+.163 


Alpha 5 

+.268 

+.130 

-.172 

+.248 

+.056 

—.174 

+.562 

Alpha 7 

+.291 

+.185 

—.203 

+.267 

+.096 

—.223 

+.568 +.873 


There is a significant correlation between Form Board power and level 
scores. For Form AA, the coefficient is ,531 ; for Form Bj .276, Comparable 
coefficients when level is measured on one form and power on the other are 
,355 and .245. Likewise the correlation between power and speed is signi- 
ficant. For Form A A the coefficient is — .690; for Form BBj — .814, Com- 
parable coefficients when speed is measured on one form and power on the 
other are — .528 and — .707. Thus the faster workers get the better scores 
when a time limit is employed. 

It is important to know the relationship of speed and level in the power 
score of the Form Board Test. The first step in computing this is to obtain 
the coefficient of determination, explained by Guilford, p. 305 (1), To com- 
pute the coefficient of determination, the zero order coefficients are squared. 
The result indicates the per cent of variance in one variable which is deter- 
mined by the other. In Form AA, the correlation between speed and power 
is — .690. This squared equals .476, indicating that 47.6 per cent of power 
is determined by speed. Similarly for level and power (.531 squared), the 
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contribution of level to power is .282 or 28.2 per cent. It has been shown 
above that speed and, level vary independentl 3 ^ Hence the coefficients of 
determination may be added (.476-|-.282=.758). This shows that 75.8 per 
cent of the variance of power is accounted for by speed and level. There is 
left 24.2 per cent that comes from, other undetermined factors. An alternate 
method, employing the coefficient of multiple correlation (1, p. 386) yields 
approximately the same result. Its use revealed that 71.1 per cent of pov^er 
is accounted for by speed and level. When similar computations are made for 
Form BB of the Form Board, 73.8 per cent of power is accounted for by 
speed and level. In this instance, however, speed contributes relatively more 
(66.3 per cent) than level (7.5 per cent). Possibly this is due to familiarity 
with the test material since Form ^^-always followed Form A A. 

This analysis of power, speed and level scores on the Paper Form Board 
Test have revealed: (a) The speed and level scores vary independently. 
(b) Speed and level account for a considerable amount (about 75 per cent) 
of the score obtained with a set time limit (power), (c) Speed is more 
important than level in the power score, especially after the subject has had 
practice with the material. 

What is the relation between intelligence and the Paper Form Board 
scores? It is reported in Minnesota Mechanical Ability Tests (3) that im 
telligence correlates .S3±.0S with the original Paper Form Board scores, This 
unrevised test is somewhat different from the revision employed in this study. 
In the former the subject draws lines in the figures to obtain the indicated 
segments. But in the latter, five sets of drawings one of which is correct, are 
presented to the subject and he indicates the correct one. Presumably the 
difference between our results (presented below) and the earlier ones are 
largely due to the variation in the Paper Form Board test material. 

The correlations between the intelligence tests and Form Board scores are 
given in, the lower portion of Table L None of the coefficients between the 
College Ability Test and the B^orm Board scoies is significant. For Alpha, 
however, there is a significant correlation of about .27 (mean) with Form 
Board power score. None of the coefficients for Form Board speed and level 
scores versus Alpha are significant. Application of partial and multiple corre- 
lation to these coefficients revealed no important changes. It appears, there- 
fore, that Revised Paper Form Board scores are little affected by intelligence 
as measured by Alpha or the Minnesota College Ability Test. 

A further problem that might well be investigated is the relation between 
speed, power, and level scores in the Paper Form Board Test and a criterion 
of mechanical ability such as quality of machine shop work. 
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Summary and Conclusions 

1. An analysis of speed, power and level scores was made for the Revised 
Minnesota Paper Form Board Test. 

2. Subjects in the experiment consisted of 103 university sophomores. 

3. Speed and level scores were found to vary independently. 

4. A major proportion (about 75 per cent) of the power score is accounted 
for by speed and level. Speed contributes relatively more to the power score 
than level. 

5. 1 here Is only a slight correlation between intelligence and the Paper 
Form Board scores. This is in contrast with the correlation of .53 between 
the unrevised Paper Form Board Test and intelligence. 
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ADOLESCENT MOTIVATION: SEX DIFFERENCES^ 

Department of Psychology, Temple University 


Frederick H. Lund 


A. The Problem 

The purpose of this study, as originally projected, was to ascertain the 
nature and extent of physical disabilities among pupils enrolled in four Phila- 
delphia high schools. The data, when collected, revealed several points of 
interest, chief among which was the sharp increase in “medicals’* (pupils 
allegedly ailing or physically handicapped) during the adolescent period, an 
increase which was confined almost entirely to the girls. The present report 
is concerned chiefly with this increase and with the circumstances presumably 
responsible for it. 

B. Sources of Data 

The data were derived from the medical certificates presented by pupils 
who, for one reason or another, wished to be excused from participation in 
the classwork of the physical education department. This work consists of a 
variety of games and exercises designed to promote the health and physical 
fitness of the pupils. The four high schools — two junior and two senior — 
included in the survey have a total enrollment of approximately 8,200 pupils. 

C. Analysis of Data 

As might be expected, the designations employed by the physicians in filling 
out the medical certificates were highly varied. Their unwieldly nature 
necessitated some classification such as that employed in Table 1. This table 
shows the distribution and relative incidence of “medicals” among White and 
Negro girls in one of the four schools. 

Since 51.8 per cent of the girls enrolled in this school were Whites and 
48.2 per cent were Negroes, it will be seen that the former are dispropor- 
tionately represented — the Whites by 16.8 per cent of their total and the 
Negroes by 10.7 per cent of their total. Out of this number of girls (328) 
almost all — 89.6 per cent were excused from “gym” classes for more than 
half the time. What this means is that about 14 per cent of the girls enrolled 

^Received in the Editorial Office on May 23, 1942. 
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TABLE 1 

Showing the Incidence of ‘ 'Medicals” Among White and Negro Girls in a Total 
School Population of 2,356 


Nutritional 

16 

2 

18 

Cardiac 

64 

46 

110 

Nervous 

5 

2 

7 

G1 andular 

25 

14 

39 

Respiratory- 

S 

7 

12 

Post Operative 

26 

8 

34 

Muscular 

3 

2 

5 

Structural 

9 

9 

18 

Traumatic 

12 

6 

18 

Miscellaneous 

42 

25 

67 

Totals 

207 

121 

328 


each semester received little or no benefit from the physical fitness program 
provided by the school, ^ 

But it is in Table 2 that the really striking feature of the study is revealed. 


TABLE 2 

Sex Differences in the Incidence of “Medicals” Among Pupils Enrolled in Junior 

AND Senior High Schools 


- 

Boys 

Girls 

Grade 

per cent 

per cent 

Jr. H. S. 



Seventh 

6.7 

6.8 

Eighth 

7.1 

8.2 

Ninth 

6.3 

10.2 

Sr. H, S. 



' Tenth 

6.5 

9.3 

Eleventh 

7.3 

16.7 

^ Twelfth 

7.6 

24.3 


It is evident from this table that while the incidence in “medicals^’ tends to ' 
remain constant, so far as the boys are concerned, it increases markedly in 
the case of the girls during and following the adolescent period. 

Turning to Table 3, differences between the boys and girls also appear in 
the type of disability for which the pupil is excused. These differences — most 
noticeable under the headings, cardiac, nervous, glandular, muscular, traumatic 
and miscellaneous — are not unrelated to the changes which occur with age, 
since it is within three of these groupings — the cardiac, glandular and miscel- 
laneous — that the increase in “medicals” among the girls during adolescence 
Is most in evidence. In one girls’ high school the cardiac, glandular and 
miscellaneous categories showed increases, respectively, of 87 per cent, 115 
per cent and 65 per cent over a four year period. 





FREDERICK H. LUND 


101 


TABLE 3 

Classification and Distribution of “Medicals** Among Senior High School Pupils 


\ Pathology ' 

Boys 
per cent 

Girls 
per cent 

‘ Nutritional 

6.01 

S.48 

Cardiac 

30.62 

33.59 

Nervous 

4.28 

2.13 

Glandular 

6.73 

11,89 

Respiratory 

4.91 

3.65 

Post Operative 

12.36 

10.36 

’ Muscular 

6.66 

1.52 

Structural 

6.44 

5.48 

Traumatic 

8.72 

5.48 

Miscellaneous 

13.22 

20.42 


D. Interpretation 

In seeking an account of the increase in “medicals” among the girls — an 
increase amounting to almost 400 per cent when the entire adolescent and 
post-adolescent period is considered — three interpretations are possible: first, 
the increase may be regarded as genuine, that is, as representing a true increase 
in actual physical incapacity to participate in the activities of the gymnasium ; 
second, it may be attributed to increased consciousness of existing disabilities, 
or to increased ability to detect such disabilities; or, third, we may regard the 
problem as one of motivation in which the changes incident upon adolescence 
give rise to new interests centering about conditions which make it highly 
desirable to secure the medical certificates which alone will excuse the pupil 
from “gym” work. 

No competent authority has been found who is willing to support the first 
of these interpretations, or who believes that girls are any more subject to 
disease during their teens than at any other time. That increasing awareness 
of existing debilities could account for the magnitude of the change is no less 
open to question, since such awareness should be equally in evidence among 
the boys. , 

That the third alternative is correct and that we are confronted with a 
problem in adolescent motivation is supported by the following considerations: 

1. The increase is confined to the girls, there being no appreciable change 
among the boys. 

2. The increase occurs during and following adolescence, a period of 
transition in which the interests of the girls are given strong social direction 
with subsequent loss of interest in activities of a purely physical nature. 

3. The reports of the teachers in charge of the girls’ “gym” classes are 
strikingly in accord on certain points: that most of the girls seeking to be 
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excused are not physically handicapped at all, and that the underlying and 
real considerations are to be found in {a) physical disinclination, (^) concern 
lest ‘‘hair-do’^ and “make-up’’ be disturbed, (c) fear of developing big 
muscles, and {d) unwillingness to make the changes in dress required before 
appeaTing on the gymnasium floor. 

That physical conditions combine with social motives to produce the change 
can scarcely be doubted. Well known differences In metabolism and in 
glandular balance are perhaps of chief importance. Thus, the superior mus- 
cular development of the male is correlated with higher protein and general 
metabolism (17 per cent higher in the male than the female at the age of 17) 
and with somewhat higher adrenal output. In turn, the relatively lower 
metabolic rate of the female is coupled with larger fatty deposits and with 
important changes in body proportions.'" Variations such as these tend to 
reduce physical activity in teen-age girls and create a dislike for all exercises, 
unless, indeed, they serve some social purpose, as is true of dancing. In pass- 
ing, it may be noted that a good illustration of this is found in, the failure to 
interest women in the physical fitness campaign conducted in Philadelphia and 
other large centers. The classes for women (as compared with those for men) 
are poorly attended, and those who do attend are interested chiefly in reducing 
— that is, in physical fitness only as it relates to physical appearance. 

It is scarcely to be argued that disinclination is an adequate excuse for 
avoiding physical exercise. If that were so, then the ones most In need of 
exercise might receive none at all. That girls showing such disinclination 
should be able to secure the medical certificates excusing them from “gym” 
classes would seem to reflect unfavorably upon the medical profession. That 
family physicians yield to the desires of the pupil and parents in this regard 
is strongly suggested by the following: 

' First, the 400 per cent increase in “medicals” occurs during a period which 
is not noted for failure of health. 

Second, the incidence of “medicals” is much higher among White (50 per 
cent in one school) than among Negro children and among those better able 
to pay for the services of the physician. 

Third, the maladies showing the sharpest increase during the period under 
consideration are of a type calling for expert diagnosis and not apparent to 
the ordinary observer — such as, heart murmur, endocrine imbalance, chronic 
appendicitis, and pelvic congestion. 

E. Summary 

Data -collected in two junior and two senior high schools, having a total 
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population of 8,200, showed that the incidence of pupils asking to be excused 
from gymnasium classes on the basis of alleged physical disabilities increased 
markedly during the adolescent period, an increase which was confined almost 
entirely to the girls. The increase in the cast of the latter — 400 per cent 
between the 7th and the 12th grade — is attributed, not to any change in 
susceptibility to disease, but to changes in interests and motives. These inter- 
ests and motives, which are given strong social direction in the girls, are often 
out of accord with the demands of the gymnasium floor. The resultant dis- 
inclination is reinforced by vast internal changes, by an increase in fatty 
deposits, and by important shifts in body metabolism and body proportions. 

Department of Psychology 
Temple University 
Philadelphia^ Pennsylvania 
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THE EARLY DEVELOPMENT OF SOCIAL ATTITUDES TO- 
WARD EXCEPTIONAL CHILDREN^ 

Department of Psychology^ Uni’versity of Michigan 


Martha Guernsey Colby 


This study attempts to determine whether there exist any developmental 
parallelisms between certain phylogenetic and ontogenetic social patterns.^ 
Animal investigations agree fairly well in the following respects : {a) definite 
hierarchical organization with levels of diminishing dominance, usually deter- 
mined on a purely physical basis; {b) rejection and outlawing of weak, mal- 
formed, or otherwise anomalous members of the group; (c) tendency toward 
rigid gioup barriers, i.e., resistance to the entrance of new members in an 
established unit; {d) competition as a stronger and more primitive social 
pattern than cooperation; {e) little or no behavior analogous to human altru- 
ism, except at brief mating and maternal periods (1, 2, 6, 8, 9, 10, 11, l2, 

13). 

The part of our ontogenetic experiment reported here concerns primarily 
the reciprocal reactions of normal and clinically exceptional children in various 
kinds of social situations. The method was essentially to place at successive 
but overlapping time intervals, specific types of handicapped children into an 
established normal group of equivalent age range. Experimental situations 
were of three kinds : spontaneous activity on the playground and in the nursery 
school ; six simplified inodifications of Gottschaldt^s ( 3 ) tower-building experi- 
ment; and the first six of his ^^Umweg'^ problem-solving tasks. Each experi- 
mental situation was further divided into a control group of individually 
competitive tasks and a group pf non-competitive cooperative tasks. The nor- 
mal group (Group I) consisted of six children, aged 3 to 5:7 years, with 
mental ages ranging from superior to low average (70 118-102). Group II 
included six children of the same age range with retarded or borderline intel- 
ligence (IQ 100-85). All six subjects in Group II had serious speech defects. 
For three subjects, we have complete daily protocols over an experimental 
period of four months. Because of illness and change in residence, records of 

'^Received in the Editorial Office on May 30, 19+2 

^Acknowledgment is given to Miss Grace Powers of Ann Arbor, Michigan, who 
kindly oflFered the resources of her boarding home and day nursery school for this 
and other related experiments. The Speech Clinic of the Institute of Human Adjust- 
ment was also most cooperative throughout this and related experime^nts. 
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the others are incomplete. As far as they go, however, these records are closely 
similar to the former with regard to social adaptation. The data reported 
here are from the three completed records. 

Subject A, girl; age 5 ;7 years, mental age 3 :5 years ; physically large ; poor 
gross and fine coordination; emotionally affable; fairly submissive; persistently 
gregarious. (By this last term is meant consistent avoidance of solitude and 
consistent seeking of other children.) Clinical diagnosis, border-line Cretin 
with other endocrine complications and speech! deficiency. 

Subject Bj girl; age 4:11 years; mental age 3:8 years; physically small; 
good gross, poor fine coordination ; emotionally very unstable ; destructively 
aggressive; persistently gregarious. Clinical diagnosis and special investigation, 
congenital hyperthyroidism, congenital speech deficiency. 

Subject C, age 3:11 years, mental age 3 years; physically average; fail 
motor coordination ; emotionally affable ; moderately submissive ; persistently 
gregarious. Clinical diagnosis, congenital retardation and speech defect. 

All three children were totally lacking in vocabulary, substituting for it 
various types of primitive inflection and inarticulate sounds. These quite obvi- 
ously seived the purpose of desired communication as well as simple expression 
of mood or activity “overflow.” 

In the first part of the experiment, only one exceptional child was placed 
in the group at any given time. In the controlled cooperative situations, all 
three were present. When each one was first placed in the established normal 
group, a certain sequence of responses occurred, as follows: mutual interest; 
mutual spontaneous approach; marked surprise, with some disorganization and 
inhibition patterns, among the normal children when they encountered the 
abnormal speech; curiosity, diminishing swiftly, however, between the first 
introduction of Subject A and the later introduction of Subject C\ brief 
persistence at efforts to converse with the exceptional child, and finally, swift 
relapse into their normal routine activities. The average time consumed by 
these ‘^social approach” activities of the normal group was 8 to 12 minutes. 
The socially oriented behavior of the abnormal group, while very uneven, 
persisted much longer (15-20 minutes). 

Since the normal group, through training, accepted mutual shaiing of 
activities and play apparatus, there was at first no active rejection of the 
active social advances of the exceptional child. Neither was there overt en- 
couragement. Within three days, however, conspicuous social patterns devel- 
oped which remained basically permanent throughout the experimental period 
of four months, and the “therapeutic*^ or control period beyond. (By therapy 
is meant directed teaching of altruistic behavior toward the handicapped child.) 
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Protocols of the spontaneous behavior of Group I show that ih the nuisery at 
large, Subject A wa? tolerated’^ in general, and somewhat protected in cer- 
tain playground situations where her motor clumsiness resulted in falling, 
stumbling, etc. Subject B, however, was quickly rejected and violently and 
permanently excluded. Subject C was at first tolerated in the same manner 
as Aj then similarly protected, and finally, on such occasions as playing house, 
where a live baby was preferable to a doll, she was deliberately if not forcibly 
incorporated into the group activity. This normal group, while closely inte- 
grated, had very early evolved its own stable hierarchy, in which J, a lively, 
amiable boy of high intelligence, arid swift, efficient motor ability was leader. 
In the normal group, he ranked second in IQj third in chronological age, and 
fourth in size. The child with the highest IQj also the eldest of Group I, was 
rather shy and quiet, so it it clear that Ts more active temperament combined 
with his high intelligence to produce the leader r61e. There was furthermore, 
a small, but stable division in Group I in terms of chronological age, the two 
youngest children tending to play together with the simpler materials. This 
division seemed entirely spontaneous, however, not imposed by the older chil- 
dren, since there was no evidence of active exclusion on the part of the latter 
group. 

It is interesting that after the fifth day, all three exceptional children were 
clearly on a lower hierarchical level than had hitherto existed, A and G 
docilely accepted this placement. B continued her aggressive efforts to enter 
into or to disrupt the group activities on all occasions, even though her de- 
structive tendencies (throwing and banging objects, hitting and slapping, and 
restless running about) now met with equally pugnacious resistance, so that 
the group situation had always to be * Resolved” artificially by the experi- 
menters, without running its entire social course. Nor did the relative dis- 
tances on the social periphery change very much even after the post-experi- 
mental “therapy” began. Through this systematic teaching, the normal chil- 
dren acquired new verbal reactions, but their overt social behavior remained 
about the same. 

It seems clear that the primary segregating factor in the social exclusion 
of each of these three subjects, within this general or free situation, was that 
of individual temperament. Specific handicap seemed to play a secondary role. 

In the controlled situations, both competitive and cooperative, temperament 
retained its dynamic influence, but the specific handicaps (in speech and intel- 
ligence) became increasingly important as segregating factors of a higher order. 
Thus, in individual competition in tower-building and "TJrnweg' problem- 
solving, there were few overt' attacks and very little actual unkindness, 
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teasing, contempt, or even amusement at theuneiBcient behavior of the excep- 
tional children. There were, however, constant and emphatic reports to the 
experimenters, to the effect that Bj and G ‘^couldn’t do things,” the chil- 
dren being obviously perplexed by the experimenters’ insistence on their 
inclusion in the games. In the individual competitive series, there were a few 
definite offers to help A, and one or two normal children, ' contrary to the 
“rules of the game,” overtly tried to help C solve the problem. There were 
none whatever to help the socially outlawed B. In fact, to replace the now 
forbidden counter-attacks on her aggressive patterns, the group developed a 
new reaction of quick dispersion whenever she appeared at the experimental 
period. Rejection-plus-^r/to/^ became, in the controlled experiments with indi- 
vidual competition as a motive, rejection-plus-^r^/o/Vi^/zc^. 

In the third set of experiments, the same tower-building and Umweg t 
problems were transformed into cooperative games where each child was to 
help in the solution. Here the normal group “closure” became very marked, 
and the social “distance” of the exceptional children was greatly increased. 
All three abnormal subjects were now definitely and forcibly excluded from 
the group activity. Such altruistic behavior as did occur resembled shrewdness 
rather than kindness, and was clearly secondary to the goal of egocentric 
achievement. It did, however, take a very significant and intelligent foim, 
in that it consisted mainly of pointing out substitute activities for A and C. 
Typical examples were leading them to a pile of very large cork blocks (away 
from the small blocks of the tower problem) ; showing them the crayons; 
taking them out to the sand pile, etc. Whenever A and C did not respond 
affably to such veiled exclusion, the veil was removed, and they were simply 
pushed out of the way. In these cooperative situations, the mere appearance 
of B led instantly to incipient group violence, only inhibited by the presence 
of the experimenter. Since B’s patterns of participation were all destructive, 
the entile experiment simply disintegrated under her continued presence, the 
normal children became indifferent or sullen, and their highly articulated 
cooperation swiftly disintegrated into random, disorganized activities. 

Efforts to form a stable, social sub-group among these three exceptional 
children, comparable to the two youngest subjects of Group I were not suc- 
cessful. A cried and ran away, when paired with B. If pursued by the swifter 
child, A struck back or kicked, but always defensively. Subject though 
much smallei and younger, than Aj struck out at once, if paired with the 
aggressive B, then ran away, and only occasionally cried. Both A and G 
preferred the normal children to each other, despite their common places on 
the outer fringe of the normal activities. These, were crudely but happily 
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imitated by the more active C, while the more passive A soon grew content 
to stand at a distance and look on. She often stood still for long periods 
watching the others perform on the playground apparatus, and cried if taken 
away. It is clear that chronological age differences (such as size, etc.) as 
well as temperament differences, here outweigh the segregating power of 
similar mental age and similar speech handicap in the spontaneous social re- 
action of the exceptional children. 

Experimental results for the others in Group II are very similar depending 
on whether their total behavior is characteristically aggressive or passive. It 
is, of course, necessary to repeat the experiment with speech-handicapded 
children of normal intelligence, and with defective children without such 
extreme speech defects as Group II shows. 

Our cumulative data nevertheless indicate significant results in a field not 
hitherto explored in any systematic fashion. They show that, at these early 
age levels, social attitudes depend on hpw the particular child is perceived as 
a functional part of a given activity pattern. Contrary to general belief, they 
are much less egocentric and primitively emotional in origin than they are 
simply pragmatic. They are also highly dynamic in accordance with the 
changing situations. At this formative age, passive assimilation of handicapped 
children into an established social group is fairly easy and rapid in “free’’ 
activity situations where social integration is not taxed by specific mutual 
responsibilities. Such situations have, in other words, little social articulation 
in a functional sense, hence are more or less “fluid” in social boundary. In a 
complex cooperative task, on the other hand, where poor performance 
threatens the entire group goal, passive assimilation changes completely over 
into active and sustained exclusion, rigid barriers, and increased social distance. 
The less resistance offered to whatever peripheral hierarchy is imposed by the 
normal group, tjie faster and more permanently is ^the exceptional child 
admitted. Aggressive efforts to enter into the normal group meet with physical 
opposition, or if that be inhibited through control from above, by a generalized 
avoidance response and regression of group activities to random disorganiza- 
tion which strongly suggests a group-frustration pattern of behavior. 

Something at least akin to human altruism occurs when normal children 
ameliorate social exclusion from a given activity by seeking to point out sub- 
stitute activities to the exceptional child. Likewise, the sporadic protective 
attitudes toward younger and clumsier children on the playground, imply 
some primitive peiception of unselfish social behavior. It is not possible to say 
how much of the attitudes here described result from home environment. We 
can only say that in spite of rather extreme diversity in the cultural and* 
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economic backgrounds of this experimental group, the pattern of social response 
is astonishingly similar, in these situations, at these age levels. From a phylo- 
genetic perspective, there are cei'tain very striking similarities between the 
social behavior of animals and human children as to: hierarchy; dominance; 
group closure or barrier; and exclusion of anomalous (exceptional) indi- 
viduals. There are also very important differences, in that purely biological 
factors (size, strength, age, sex, etc.) which predominate in animal hierarchies, 
are already secondary to or at least greatly modified by functional behavior 
of an acquired level. Except in highly integrated group patterns, the social 
barriers are much less rigid, i.e., more adaptive than in animals. Finally, the 
germ of human altruism, which is the basis of adult “social service,” appears 
among young children to a much greater extent than any animal investigation 
has shown. 

In conclusion, it is suggested . that before discarding the principle of insti- 
tutional segregation of mentally deficient or speech deficient children, as is 
often proposed by extreme believers in “environmental” cures, the serious prob- 
lems of their social adaptation be further investigated. 
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HOW WELL DO CHILDREN IDENTIFY THE SPONSORS FOR 
THEIR FAVORITE RADIO PROGRAMS?* 

Department of Psychology, University of W ashington 


Ralph H. Gundlach 


The problem which this paper considers is two-fold. It is concerned first 
with a measurement of the popularity of various radio programs that are 
designed more especially for children, and second with the determination 
of how effectively the sponsors for the various programs get themselves 
identified. 

The radio survey was made in the winter of 1939-1940 at the request 
of the Junior Advertising Club/ in the following manner. Forty-two radio 
programs were listed under the heading: the following list of radio 

programs put a circle around the names of the programs which you listen 
to most of the time. Put a line under the names of the programs you listen 
to once in a while/' In a parallel column on the right half of the page was 
a numbered list of names of 30 commercial sponsors or their product, and 
also the number CT before the title “no sponsor.” This list was headed 
by the directions: '*Here is a list of the sponsors of the different programs in 
the left hand column. Write the number of each sponsor in front of the 
name of the program it sponsors. The same company may sponsor more 
than one program. There are some programs which have no sponsor; zet'o 
(0) will be the number for programs with no sponsor." 

Participants were requested to indicate their school, grade, age, sex, 
and to list any other programs they regularly listened to. 

The questionnaires were taken to a number of schools where there was 
some assurance that the teachers would be cooperative. Two grammar 
school grades, one high school class, and a sampling of the college population 
were employed. The youngest group was 4th graders, whose average 
age we estimated at about 10. Their facility at reading and writing, and 
general level of comprehension we estimated to be approximately the mini- 
mum required to understand and answer the questionnaire properly. The 
next level to be employed was 7th graders, estimated at about the 13-year 

^Received in the Editorial Office on June 6, 1942. 

anni indebted to Beale McCulloch, president of the Club, who initiated the prob- 
lem and collected much of the data. 
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level. High school sophomores came next, estimated at age 16. About 200 
college students filled out the blanks, and these were divided by age, the 
younger half averaging 19, and the older, ranging up to 30, but averaging 
about 22 years of age. From 75 to 123 persons at each age level partici- 
pated, fairly evenly divided into boys and girls for a total of 504 individuals. 

1. A rough indication of the extent to which our youth listen to radio 
programs is indicated by the figures in Table L Here js found the average 


TABLE 1 

Listening Habits of Boys and Girls of Different Age Levels to Radio Proc?rams 


Aver, age 
Sex 

Persons 

M 

33 

10 

F 

65 

M 

45 

13 

F 

42 

M 

87 

16 

F 

35 

M 

40 

19 

F 

83 

M 

42 

22 

F 

32 

Total 

M F 

247 257 

Av. no. week 
of programs 
listened to; 
Usually 

, 6.9 

9.7 

12.3 

13.7 

9.4 

10,3 

7.3 

6.5 

4.4 

5,5 

8.3 

9.1 

Usually or 
occasionally 

13.3 

16,5 

23.8 

22.4 

19,6 

22,8 

15,4 

14,8 

12.9 

13.1 , 

, 17,0 

17.9 

Wrong iden- 
tification 

5.7 

6.8 

7,6 

7.8 

6.9 

S 6 

48 

5.0 

5.2 

5,0 

6.2 

,6.5 


number of these programs listened to usually, and also the average number 
listened to either usually or occasionally, by boys and girls at each age^ 
level, and the average errors in identification of the sponsor. 

The first thing to note is the great number of programs that are listened 
to. Of course our survey lists only 42 programs. Yet this audience on 
the average listen to 8 or 9 programs a week regularly, and occasionally to 
as many as 17 or 18 of them. The peak for these progiams comes with 
the children of the 7th grade, who consistently listen to more than a dozen 
programs, and listen occasionally to almost two dozen. The popularity of 
these programs drops off both for younger and for older persons. 

Girls usually listen consistently to more programs than the boys at 
every age level, but that for young collegians. TJie most significant differ- 
ence, however, is with the youngest group, where the girls listen regularly 
to almost 40 per cent more programs than do the boys. 

The members of the group failed to identify or identified Incorrectly, a 
little more than a third of the sponsors of the programs that they usually 
or occasionally' listened to. The proportion is about the same for both 
boys and girls, and more or less regardless of age. 

2. The popularity of the various programs, the time of their occurrence 
and the proportion of listeners who identify the sponsors is presented in 
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Table 2. The most popular program is sometimes listened to by over 80 per 
cent of the entire group, while the least popular program is occasionally 
listened to by less than 3 per cent of the group, ^bout 18 of the 42 pro- 
grams are quite familiar to half of this audience. Only 11 of the 42 
programs interest less than 25 per cent of the audience. Out of 504 listeners 
an average of 210 hear occasionally each ‘of these 42 programs. 

Sunday is the day with the most popular programs, and 65 per cent of 
the audience on the average may listen to each of the Sunday programs. The 
three mo§t popular programs appear on Sunday. Saturday is the worst 
day. We have but three programs selected from this day: two are for the 
morning and one for early afternoon, an amateur hour. The Saturday 
morning programs have hardly an audience, at all. Of the week days, Friday 
and Monday are the poorest. 

Fourteen of opr programs are serials, appearing two to five times a week. 
The three of these which are most popular, ranking 15, 16, and 17, are the 
^^Lo?ie Ranger '^Orphan Annie and Amos And^^ They are listened 
to by over half of the audience. Six of the 10 least popular programs are 
also serials. The serials are of course distinctly juvenile programs, scheduled 
for hours the children ought to be around home. Some of them compete 
with each other at the same radio time. The one morning serial is attended 
by about 20 per cent of our audience. The eight afternoon programs sched- 
uled before 6 p.m. are attended on the average by about 27 per cent, while 
the five evening serials are attended on the average by about 41 per cent of 
our audience. 

Some interesting sex-differences appear with regard to a number of the 
less popular programs. Consider just the programs where the ratio of 
listeners of one sex is at least 3/2 or greater than the other. The boys 
prefer Shei'lock HolmeSj Tom MtXj Frank kP'atanabe and Archie, and the 
Model Club (to which program only one girl confessed listenihg). The 
girls have a marked preference for Burns and Allen, Blondie, Captain Dobb- 
siBj Uncle Frank's Children s Matinee, Jerr^ of the Circus, Father Goose 
Goes to Town, and Youth Makes a Record. Tom Mix and Jerry of the 
Circus occur at the same time; so do Frank W atanabe and Father Goose. 

3. Now let us consider the age-range of listeners to the various programs. 
The average age for our different educational level groups approximated 10 
yeais for the 4th graders, 13 for the 7th graders, 16 for the 10th graders, 
19 for the young college, and 22 for the older college students; and these 
numbers have been used in the calculations. In determining the average age- 
level of each program, it was necessary to consider that the number of 
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persons at each age level w-as the same. Hence, in computing these averages, 
the percentage of persons listening at each age level was employed, rather 
than the actual number of persons listening (Table 3). 


TABLE 3 


Popularity 

Popularity 

Rank 

^ Boys 


Rank 

Girls 

Most juvenile programs: half th 

e audience 

under 13 years, 4- months 

37 

Jerry of the Ciicus 


42 

Model Airplane Club 

39 

Father Goes Goes to Town 


39 

Father Goose Goes to Town 

40 

Talking Diums 


33 

General Shafter Parker 

43 

Model Airplane Club 


37 

Jerry and the Circus 

28 

Adventures of Tom Mix 


40 

Talking Drums 

38 

Put and Take 


35 

Put and Take 

15 

Lone Ranger 


28 

.Adventures of Tom Mix 

21 

Jack Armstiong 


21 

Jack Armstrong 

33 

Genet al Shafter Parker 


15 

Lone Rangei 

16 

Orphan Annie 





Most adult programs: half the 

audience over 17 years old 

10 

Walter Winchell 


30 

Information, Please 

6 

Kay Kyser 


10 

Waltei Winchell 

30 

Info inflation, Please 


8 

Fred Allen 

7 

Kraft Music Hall 


14 

Orson Welles 

8 

Fred Allen 


7 

Kiaft Music Hall 

14 

Orson Welles 


6 

Kay Kyser 

11 

Bob Hope 


32 

Knowledge Kollege 

19 

Good News of 1940 


19 

Good News of 1940 

Program 

of most universal appeal: middle half of the audience mth 6^% years or 


more 

age 

range 


5 

Fibber McGee 


2 

Edgar Bergen 

32 

Knowledge Kollege 


19 

Good News of 1940 

41 

Youth Makes a Record 


3 

One Man’s Family 

27 

Unde Walter’s Doghouse 


7 

Kraft Music Hall 

3 

One Man’s Family 


34 

Captain Dobbsie 

1 

Jack Benny 


12 

Kate Smith 

18 

Professor Quiz 


10 

Walter Winchell 

14 

Orson Welles 


1 

Jack Benny 

12 

Kate Smith 


11 

Bob- Hope 

19 

Good News of 1940 



I 


4. A major objective of this study was the determination of the accuracy 
with which the radio audience identified the sponsor for the program. Thirty 
of the programs were correctly identified by half ox more of their audience. 
Nineteen of these sponsors are correctly identified by 70 per cent of their 
audience. All sponsors for serial programs are identified by more than half 
of their audience, the Orphan Annie program leading all programs with 93 
per cent correct, and Jack Armstrong second, with 89 per cent of the listeners 
correct. The sponsors for five other programs are correctly identified by at 
least 85 per cent of their listeners: One Man's Family, Major Bowes, Jack 
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Benn^j Fibber McGee, and Ge^neral Shafter Parker. At the other end of 
the scale, however, are seven programs that are identified only by 35 per 
cent or less of their audience. These programs, in descending order of 
'audience-identification are: The Aldrich Family Hobby Lobby, Kate Smith, 
Professor Quiz, Ask It Basket, Knowledge Kollege, and Burns and Allen. 
The abysmal showing of sponsor identification by the listeners to Burns and 
Allen, where only 6 per cent were correct, was probably due to the fact that 
these entertainers had just changed sponsors and their audience had not yet 
caught up. 

The relation between the popularity of a program and the percentage of 
the audience that can successfully identify, the sponsor is not high. The 
lank-difference correlation is only .27. 

There is likewise little or no relation between the ability to identify the 
sponsor of a program and the sex of the listener. A breakdown of the data 
with regard to age can also be made. For this purpose a table was con- 
structed which displayed the percentage of the audience for each program 
that correctly identified the sponsor, the audience being fractioned by age 
and sex. This showed that the younger college group excelled at identify- 
ing sponsors, over 80 per cent correctly identifying 12 programs out of 
25 listened to by a fourth or more of the available audience. However, 
there were five or six programs that over 80 per cent of the collegians mis- 
identified. This would indicate a consistently ’ bad announcing practice. 
With the exception of the youngest, the other age groups were very much 
alike, in their general level of program identification, 80 per cent or more 
correctly identifying about 10 programs. It is principally in the nan-college 
age groups that we find a number of programs whose sponsor is identified 
by from only 20-60 per cent of the listeners. The youngest children, around 
10 years of age, had only about five or six programs whose sponsor they 
nearly all identified ; and like the collegians, listened to about five programs 
the sponsors for which they nearly all missed. 

Department of Psychology 
University of Calif o?'nia 
Berkeley, Calif ornia 




The Journal of Genetic Psychology^ 1944, 64 , 119-127. 

RELATIONSHIP BETWEEN CHILDREN'S' PLAY INTERESTS 
AND THEIR EMOTIONAL STABILITY^ 

S, F. Austin State Teachers College 


Paul L. Boynton and James D. Wang 


In this study both “play interests” and “emotional stability” are defined 
purely empirically. That is, they are defined in terms of the data at hand. 
These data involve 938 girls and 862 boys enrolled in the fourth, fifth, and 
sixth grades of Tennessee and Kentucky public schools located within a radius 
of 150 miles of Nashville. Each of these children indicated his range of play 
interests together with his primary play preferences and aversions on a play 
inventory blank somewhat similar to the Lehman and Witty (3) blank. Then, 
also, each child responded to an emotionality test or inventory which was 
first suggested by the senior author ( 1 ) , and subsequently used by Jaggers (2), 
and others in studies involving the measurement of emotions. The play 
inventory was developed by the senior author, working in collaboration with 
representatives of the Department of Physical Education at Peabody College, 
and was designed to cover types of plays, games, and recreational activities 
found in the Nashville region. In this study, then, play interests are inter- 
preted in terms of responses made to this particular play inventory, and emo- 
tionality refers to scores made on this test of emotionality. Accordingly, the 
reader should join the authors in recognizing that all references to play 
interests and emotionality are no more accurate than are the measuring instru- 
ments reliable and valid. 

In order to test the relationship between the variables in question the high- 
est (most stable) 10 per cent, the lowest (most unstable) 10 per cent, and 
the middle 20 per cent of cases, as determined by the emotional stability test, 
were sought for special study. Due to score distributions, exact percentages 
could not be obtained. The closest possible approximations among boys re- 
sulted in 64, or 7.4 per cent, in the highest group; 85, or 9.9 per cent, in the 
lowest group; and 205, or 23.8 per cent, in the middle group. Among the 
girls, the closest approximations resulted in 80, or 8.5 per cent, in the highest 
group; 90, or 9.6 per cent, in the lowest group; and 189, or 20.2 per cent 
in the middle group. It was believed that if a relationship should exist be- 
tween the variables under consideration it was logical to assume that it should 

’^Received in the Editorial Office on June 18, 1942. 
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be thoroughly evident in comparisons of such extreme emotionality groups as 
these. 

In Tables 1 and 2 will be seen the activities which were indicated as being 
liked, in degree, by at least 6 per cent of one of the three emotionality groups. 
In Table 1 it will be observed that Activities 6, 14, 33, 37, 42,' 43, 53, 60, 
64, 67, 93, and 96 were liked least by the girls who were lowest in emotion- 
ality, and liked most by those with the highest emotionality sebres. In Table 2, 
for boys, the same situation prevails for Activities 17, 22, 29, 41, 42, 55, 59, 

TABLE 1 

A Comparison of the Percentage Extent of Preference of Play Activities Liked 
Best by at Least 6 Per Cent of the Girls of Any One of the Three 
Emotionality Groups 


Percentages of Probable errors 
participation o£ percentages 



Play activity 

Low. 

Mid. 

High. 

Low, 

Mid. 

High. 

1. 

Play tag 

12.2 

12.7 

7.5 

2.4 

1,6 

2.0 

3. 

London Bridge 

6.7 

6.7 

2.5 

1.7 

1.2 

1.1 

4. 

Farmer in the* dell 

10.0 

11.1 

3.8 

2.2 

1.6 

1.3 

5. 

In and out the window . . 

11.1 

9.5 

5.0 

2.2 

1.4 

1.7 

6. 

Hide and seek 

11.1 

13.8 

15.0 1 

2.2 

1.7 

2.7 

7. 

Hopscotch 

4.4 

7.4 

3.8 

1.4 

1.3 

1.3 

8, 

Drop the handkerchief 

6.7 

6,4 

2.5 

1.7 

1.2 

1.1 

9. 

Blindfold '. 

. 13.4 

6.4 

6.2 

2.4 

1.2 

1 8 

10. 

Postoffice 

13.4 

11. 1 

10.0 

2.4 

1.6 

2.3 

12. 

Dodge ball 

8.9 

13.2 

11.2 

2.0 

1.7 

2.4 

H. 

Badminton 

1.1 

3.2 

10.0 

0.7 

0.9 

2’.3 

17. 

Golf 

3.3 

3.2 

6.2 

1.2 

0.9 

1.8 

18. 

Anty over 

12.2 

4.2 

5.0 

2.4 

1,0 

1.7 

22. 

Play with pet dog or cat 

6.7 

5.8 

8.8 

1.7 

1.1 

2,1 

23. 

Play -with dolls 

16.6 

16.4 

11.2 

2.6 

1.8 

2.4 

26. 

Play jacks 

16.6 

12.3 

7.5 

2.6 

1.6 

2.0 

32. 

Ride bicycle 

54,5 

47.8 

55.0 

3.6 

2,5 

3.8 

33. 

Skate 

33.4 

36.0 

36.2 

3.4 

2.4 

3.6 

3S. 

Hike, or take long walks 

12.2 

9.0 

15.0 

2.4 

1.4 

2.7 

37. 

Dance 

18.9 

19.1 , 

25.0 

2.8 

2.0 

3.3 

40. 

Fish 

6.7 

4.S 

6.2 

1.7 

1.0 

1,8 

42.' 

Swim 

16.6 

21.8 

26.2 

2.6 

2.0 

3.3 

43. 

Ride horseback 

23.4 

32.8 

42.5 

3.0 

2,3 

3.8 

48. 

Jump the rope 

8.9 

9.S 

3.8 

2.0 

14 

1.3 

53. 

Croquet 

4.4 

7.4 

8.8 

1.4 

1.3 

2.1 

56. 

Baseball ' 

6.7 

2.6 

10.0 

1.7 

0.7 

2.3 

60. 

Tennis 

1.1 

2.1 

8.8 

0,7 

0.7 

2.1 

62. 

Basketball 

8.9 

4.8 

6.2 

2.0 

1.0 

1.8 

64, 

Listen to the radio 

3.3 

5.8 

6.2 

1.2 

1.1 

1.8' 

65. 

Play piano, violin, and so forth .. 

12.2 

10.6 

18,8 

2.4 

1.5 

2.9 

67. 

Read books and stories 

1.1 

4.2 

8,8 

0.7 

1.0 

2,1 

76, 

Read Sunday funny paper 

5.5 

6.4 

1,3 

1,6 

1.2 

0.8 

93. 

Go to the movies 

16.6 

19.6 

20.0 

2.6 

2.0 

3,0 

96. 

Watch baseball, or football 

1.1 

1.6 

8.8 

0.7 

0,5 

2.1 

97. 

Take kodak pictures 

4.4 

2.6 

6,2 

1.4 

0.7 

1.8 

105. 

Dress up in grown people^s clothes 

6.7 

6.9 

1.3 

1.7 

1.2 

0.8 
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TABLE 2 

A Comparison of the Percentage Extent of Preference of Play Activities Liked 
Best by at Least 6 Per Cent of the Boys of Any One of the 
Three Emotionality Groups 


Peicentages of Probable errors 

participation of percentages 

Play activity ^ Lov^^. Mid. High. Low. Mid. High. 


1. 

Play tag 


16.4 

11.8 

6.2 

2.7 

1.5 

2.0 

6. 

Hide and seek 


17.6 

19.0 

4.7 

2.8 

1,9 

1.7 

8. 

Drop the handkerchief .... 


14.1 

2.9 

0.0 

2.6 

0.7 

0.0 

10. 

Postoffice 


15.3 

n.2 

15.6 

2.6 

1.5 

3.0 

12. 

Dodge ball 


8.2 

6.8 

3 1 

2.0 

1 1 

1.5 

15. 

Maibles 


15.3 

13.2 

10.9 

2.6 

1.6 

2.6 

17. 

Golf 


4.7 

4.9 

9,4 

1.5 

0.9 

2.4 

22. 

Play with pet dog or cat ... . 


8.2 

8.8 

9.4 

2.0 

1,3 

2.4 

24. 

Play with toy airplanes 


10.6 

9.8 

15.6 

2-2 

1.3 

3 0 

29. 

Work with machinery . 


5 9 

9.3 

17.2 

1.6 

1.3 

3,1 

30. 

Fly kites 


11.8 

11.2 

9.4 

2.3 

1.5 

2,4 

31. 

Play with bows and airows . 


9,4 

S.8 

1.6 

2.1 

1.3 

0.9 

32. 

Ride bicycle 


43.5 

38.1 

21.9 

3.6 

2.3 

3.4 

33 

Skate 


15.3 

5.4 

3.1 

2.6 

1.1 

1.5 

35, 

Hike, or take long walks 


7.1 

9.8 

4.7 

1.9 

1 3 

1.7 

39. 

Row a boat , . . 


8.2 

7.3 

10.9 

2.0 

1.2 

2.6 

40. 

Fish 

1 . . . . 

17.1 

16.6 

26.6 

2.8 

1.8 

3.7 

41. 

Hunt, or shoot just for fun . . 


15.3 

23.5 

39.1 

2,6 

2.0 

4.1 

42. 

Swim 


18.8 

25.8 

34.4 

28 

2.1 

4.0 

43. 

Ride horseback . . 


22.4 

28 8 

26,6 

3.0 

2.2 

3.7 

44. 

Build things with tools 


2,4 

1,5 

7.8 

1.1 

0.5 

2.2 

55. 

Wrestling .... 


1.2 

6.3 

9.4 

0.7 

1.1 

2.4 

56. 

Baseball 


14.1 

17.6 

23.4 

2.6 

1.8 

3.6 

59. 

Boxing 


8.2 

15.1 

15.6 

20 

1.8 

3.0 

60. 

Tennis 


3.5 

3.4 

9.4 

1.3 

0.8 

2.4 

62 

Basketball 


7.1 

13.2 

10.9 

1.9 

1.6 

2.6 

63. 

Football 


22.4 

42.0 

45,4 

3.0 

24 

4.2 

93. 

Go to the movies 


20.0 

13.2 

14,1 

3.0 

1.6 

3.0 

96; 

Watch baseball, or- football . . 


2.4 

5.4 

12.5 

1.1 

1.1 

2.8 


63, and 96. In turn, we find 'that for girls there is a progressive decrease in 
interest from' the lowest (most unstable) to the highest (most stable) emo- 
tionality groups for Activities 5, 8, 9, 10, 23, and 26. For boys this pro- 
gressive decrease of interest is found for Activities 1, 8, 12, 15, 30, 31, 32, 
and 33. 

If we seek a common element in each of these lists it is difficult to discover 
with any degree of certainty. In the activities which show an increase of 
interest from the lowest to the highest groups, 6, 14, 33, 37, 42, 43, 53, 60, 
and possibly 96, for girls, and 17, 29, 41, 42, 55, 59, 63, and 96, for boys, 
might be thought of as active forms of recreation or play. In other words, 
these activities might lead us to the conclusion that the unusually stable child, 
either boy or girl, is more likely to have a major interest in the active, ‘hip- 
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and-doing,” or even vigorous types of activities than is the highly unstable 
child. In degree, at least, this conclusion is, substantiated by the findings with 
respect to decrease of interest. Thus, Activities 9, 10, 23, and 26, as found in 
the girls’ list, and possibly 1, and 15, in the boys^ list, are games with little 
of an activity aspect. Yet before we accept this generalization, we should 
note an increase' of girls’ interest in 64, and 67, and boys’ interest in 22 along 
with an increase in emotional stability, and, conversely, a decrease in girls’ 
interest in 5, and 8, and a decrease in boys’ interest in 8, 12, 30, 31, 32, and 
33 as emotional stability increases. Most of these are highly active forms of 
play. 

We have further evidence of the precariousness of such a generalization if 
we list the 10 activities liked best by each emotionality group. If we go 
through these lists and strike out those activities which are duplicated in 
another list, in other words, if we eliminate those activities which are highly 
preferred by children irrespective of emotionality status, we have low girls 
left only with Activities 9, 10, and 26, and high girls left with 35, hiking, 
and 65, playing a piano, violin or other musical instrument. Although four 
of these preferences, 9, 10, 26, and 35, would tend to confirm the idea that 
emotionally stable children are likely to prefer more active forms of recreation 
than is the case with the emotionally unstable, Activity 65, playing a musical 
instrument, certainly offers no support to the hypothesis. With boys this 
condition is evident in even greater degree because low boys are left with 
Nos. 1, playing tag, and 33, skating, the former of which may be a fairly 
active pursuit, and the latter of which is extremely active. In turn, high boys 
are left with Nos, 24, playing with toy airplanes, and 29, working with 
machinery, neither of which probably is as vigorously activel a form of recrea- 
tion as is skating. 

A still different approach is found if we study the items from the standpoint 
of those which show statistically significant differences between the extreme 
groups, along with either a progressive increase or a progressive decrease of 
preference from the lowest to the highest emotionality group. If we consider 
first activities which were preferred most by the low group, and least by the 
high group, and list all for which the critical ratio of the percentage difference 
is as much as 3.83, we find for boys numbers 8, drop the handkerchief, 32, 
riding a bicycle, 33, skating, and 6, hide and seek. For girls, there are no 
activities which meet these criteria. In fact, there are no activities of this type 
where the critical ratio is as much as 3.00 between the extreme groups of 
girls. If we turn to those activities which were preferred least by the lowest 
emotionality groups, and most by the highest, we again find none for the girls 
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for which the critical ratio of the percentage difference is as much as 3.83. 
Two of the items, Nos. 41, hunting, and 63, playing football, are the only 
ones where the boys’ extremes apparently reach the point of practical statis- 
tical significance. If we lower our criterion of statistical significance to a 
critical ratio of 3.00, we include, for girls, Nos. 14, badminton, 60, tennis, 
67, reading, 96, watching football and baseball, and 43, riding horseback. For 
boys we add Nos. 55, wrestling, 29, working with machinery, 42, swimming, 
and 96, watching football and baseball. In the main, of course, this statis- 
tical analysis reemphasizes the active nature of the play interests of the emo- 

TABLE 3 

A Comparison of the Percentage Extent of Preference of Play Activities Disliked 
Most by at Least 6 Per Cent of the Girls of Any One of the 
Three Emotionality Groups 


Percentages of Probable errors 

participation of percentages 

Play activity Low. Mid. High. Low. Mid. High. 


1. 

Play tag 

18.9 

13.8 

13.8 

2.8 

1.7 

2.6 

2. 

Ring around the rosy 

30.0 

30.1 

35.0 

3.3 

2.3 

3.6 

3. 

London Bridge . ... 

21.1 

12.7 

13.8 

2.9 

1.6 

2.6 

4, 

Farmer in the dell 

11.1 

11.6 

11.2 

2.2 

1.6 

2.4 

5. 

In and out the window 

8,9 

8,5 

10.0 

2.0 

1.3 

2.3 

6. 

Hide and seek 

3.3 

, 12.7 

6,2 

1.2 

1.6 

1.8 

7. 

Hopscotch 

13.4 

10.6 

7.5 

2,4 

1.5 

2.0 

8. 

Drop the handkerchief 

1.1 

6.4 

7.5 

0.7 

1.2 

2.0 

9. 

Blindfold 

3.3 

6.9 

5.0 

1.2 

1^ 

1.7 

10. 

Postoffice 

5 5 

11.1 

17.5 

1.6 

1.6 

2.8 

11. 

Cat and mouse ... 

11.1 

15.9 

IQ.Q 

2.2 

1.8 

2,3 

13. 

Puss in the corner ; 

8.9 

14.3 

13.8 

2.0 

1.7 

2.6 

15. 

Marbles 

12.2 

18,0 

8.8 

2.4 

1.9 

2.1 

20. 

Play with fire 

25.6 

28.0 

30.0 

3.1 

2.2 

3.5 

21, 

Play with water 

2.2 

11.1 

10.0 

1.0 

1.6 

2.3 

23. 

Play with dolls 

10.0 

7.9 

11.2 

2.2' 

1.3 

2.4 

24. 

Play with toy airplanes 

5.5 

7.4 

6.2 

1.6 

1.3 

1.8 

25. 

Roll hoops 

11.1 

7.9 

5.0 

2.2 

1.3 

1.7 

26. 

Play jacks 

6.7 

7.9 

6.2 

1.7 

i.3 

1.8 

27. 

Spin tops 

2.2 

5.8 

10.0 

1.0 

1.1 

2.3 

31. 

Play with bow and arrows 

6.7 

6,9 

6.^ 

1.7 

1.2 

1.8 

36. 

Do garden work 

6.7 

4.8 

2.5 

1.7 

1.0 

1.1 

37. 

Dance 

78 

5 3 

3.8 

1.8 

1.1 

1.3 

38. 

Play follow the leader 

2.2 

6.9 

6.2 

1.0 

1.2 

1.8 

41. 

Hunt, or shoot just for fun . . . 

6.7 

2.6 

3.8 

1.7 

0.7 

1-3 

45. 

Snap the whip ... 

3.3 

4.8 

6.2 

1.2 

1.0 . 

1,8 

49. 

Leap-frog . . 

12.2 

12 2 

13.8 

2.4 

1.6 

2.6 

55. 

Wrestling 

2'.2 

6.4 

5.0 

1.0 

1.2 

1.7 

59 

Boxing 

3.3 

5.3 

6.2 

1.2 

1.1 

1.8 

70, 

Checkers 

3.3 

2.6 

6.2 

1.2 

0.7 

1.8 

72. 

Pool or billiards 

2.2 

1.1 

6.2 

1.0 

O.S 

1.8 

80. 

Play “Old Maid” 

6.7 

5.3 

6.2 

1.7 

1.1 

1.8 

84, 

Tiddledy-winks 

78 

2.6 

3.8 

1.8 

07 

1.3 

91. 

Ride in small wagon or scooter . 

6.7 

1.6 

2.5 

1.7 

0.5 

1.1 

106. 

Play mumbly peg 

6.7 

1.1 

2.5 

1.7 

O.S 

1.1 
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tionally stable child. However, we still find low boys significantly more inter- 
ested in things such as skating and riding a bicycle than are high boys, and 
high girls rather significantly more interested in reading than low girls. Of 
course, there is one other matter which is in evidence with the boys, and that 
is something more of a tendency for the unstable boy to prefer games that 
frequently are classified as effeminate? or “sissy.^’ Reference is made to games 
such as drop the handkerchief, and playing tag. 

Each pupil indicated his major dislikes as well as his major preferences. 
Tables 3^ and 4 summarize, the data in this connection. Here we notice that 
dislike decreases progressively from the lowest to the highest emotionality 
groups for items 2, 8, 10, 20, 27, 45, and 59, for girls, and 2, 7, 8, 13, 23, 

TABLE 4 

A Comparison of the Percentage Extent of Preference of Play Activities Disliked 
Most by at Least 6 Per Cent of the Boys of Any One op the 
Three Emotionality Groups ‘ 


Percentages of Probable errors 
participation . of percentages 



Play activity 

Low. 

Mid. 

High. 

Low. 

Mid, 

High. 

1. 

Play tag 

12.9 

11.2 

9.4 

2.4 

1.5 

2.4 

2. 

Ring around the rosy 

31,8 

34.1 

36.0 

3.4 

2.3 

4.0 

3. 

London Bridge 

24.7 

19.5 

21.9 

3.2 

1.9 

3.4 

4. 

Farmer in the dell 

25.5 

21.0 

21.9 

3.1 

2.0 

3.4 

5. 

In and out the window 

17.6 

13.7 

15.6 

2.8 

1.6 

3.0 

6. 

Hide and seek 

8 2 

3.4 

7.8 

2.0 . 

■ikM 

2,2 

7. 

Hopscotch 

10.6 

17.1 

17.2 

2.2 

1.8 

3,1 

8. 

Drop the handkerchief 

4.7 

15.1 

18.8 

1.5 

1.8 

3.2 

9, 

Blindfold 

3.5 

6.3 

4.7 

1.3 

1.1 

1.7 

10. 

Postoffice 

11.8 

7.3 

12.5 

2.3 

1.2 

2.8 

11. 

Cat and mouse 

4.7 

10,8 

6.2 

1.5 

1.4 

2.0 

12. 

Dodge ball ... 

3.5 

6.8 

1.6 

1.3 

1.1 

0.9 

13. 

Puss in the corner 

7.1 

10.2 

10.9 

1.9^ 

1.4 

2.6 

14. 

Badminton 

3.5 

7.3 

4.7 

1,3 

1.2 

i.7 

IS. 

Marbles 

5.9 

’ 6,8 

4.7 

1.6 

1.1 

1.7 

20. 

Play with fire 

21.2 

18.6 

18.8 


1.8 

3.2' 

21. 

Play with water 

14.1 

3,9 

6.2 

2.6 


2.0 

23, 

Play with dolls 

17.6 

24.4 

31.2 

2.8 

KlM 

3.9 

24. 

Play with toy airplanes 

8.2 

3.9 

62 

2,0 


2.0 

25. 

Roll hoops 

12.9 

5.9 

4.7 

2.4 

1.1 

1.7 

26. 

Play jades 

8.2 

13.2 

10.^ 

2.0 

1.6 

2.6 

36. 

Do garden work 

9.4 

8,8 

10.9 

2.1 

1.3 

2.5 

37. 

Dance 

11.8 

10.2 

9.4 

2.3 

1.4 

2.4 

38. 

Play follow the leader 

2.4 

6.3 

3.1 

1.1 

1.1 

1.5 

45. 

Snap the whip 

5 9 

6.8 

4.7 

1.6 

1.1 

1.7 

48. 

Jump the rope 

9.4 

10.2 

10.9 

2.1 

1.4 

2.6 

49. 

Leap-frog 

7.1 

9.3 

9.4 

1.9 

1.3 

2.4 

65. 

Play piano, violin, etc 

1.2 

2.0 

9.4 

0.7 

0.7 

2.4 

85. 

Sewing or knitting just for fun 

5.9 

5,4 

9.4 

1.6 

1.1 

2.4 

99. 

Play school 

3.5 

6.3 

47 

1.3 

1.1 

1.7 

104. 

Play bandit 

3.5 

2.0 

7,8 

1.3 

0.7 

2.2 

105. 

Dress up in grown people’s cldthea 

5,9 

6.3 

3,1 

1.6 

1,1 

1.5 
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48, 49, and 65, for boys. From these lists we note especially a growing dislike 
for immature types of play, such as Nos, 2, ring around the rosy, 7, hopscotch, 
8, drop the handkerchief, and 13, puss in the corner, as one goes to the higher 
or better adjusted groups. Also, there is some evidence of less tolerance by 
each sex of plays ordinarily allocated to the other sex, as one progresses from 
lower to high emotionality groups. We see this in the growing intolerance 
of boys for 13, playing with dolls, 48, jumping rope, and 65, playing a musical 
instrument. With girls we see it especially with 27, spinning tops, and 59, 
boxing. Before we complete a generalization to this effect, though, we should 
note that with girls especially we find little supporting evidence from items 
such as 31, playing with bows and arrows, 41, hunting, or 106, playing mumbly 
peg. 

Girls with low emotionality scores show the greatest dislike, and those 
with high scores show the least dislike for 7, 25, 36, and 37. With boys the 
corresponding comparison points to Activities 1, 25, and 37. Item 1 might 
well bp added to the girls^ list because low girls are most prone to dislike it 
whereas average and high girls are tied in their extent of dislike. So we might 
say that with both sexes those with lowest emotionality scores are more likely 
to dislike 1, 25, and 37, and those with highest scores are least likely to dislike 
these activities. No. 1, playing tag, is certainly an immature form of play for 
these children. No. 25, rolling hoops, on the other hand, certainly is played 
by children of these ages, and, furthermore, is active, and as ordinarily engaged 
in by groups, is fairly well socialized. Of course, there is little "point’^ to the 
activity, and only a very small modicum of skill required. Dancing, 37, may 
be said to be a highly socialized form of recreation, requiring certain social 
graces not necessary in the other forms of play. It seems difficult indeed, 
however, to find a common element in the results to point toward an influence 
of emotional status on' a child’s recreational dislikes. 

The likelihood that these more or less isolated associations are fortuitous 
variations in the data, or sampling phenomena of a, type rather than manifesta- 
tions of basic relationships between the variables in question is strengthened 
when we study the statistical significance of the differences noted. Thus, 
when we take those activities which were disliked most by children of either 
sex with low emotionality scores, and least by children with high scores, we 
find no item where the percentage difference was as much as 3.00 times its 
probable error. In turn, when we study the activities disliked most frequently 
by the stable children and least frequently by the unstable ones, we find only 
Item 8, drop the handkerchief, for boys, showing a critical ratio of the per- 
centage difference of as much as 3.83, and only five others, 8, 10, 21, and 27, 



126 


journal of genetic psychology 


for girls, and 65, for boys showing a critical ratio of as much as 3.00. It would 
appear, then, that emotionality, at least as here measured, was not a primary 
conditioning factor in determining the specific play or recreational dislikes of 
these children. 

Another approach was taken to the problem by attempting to, discover 
whether breadth or extent of play interests might be associated with children’s 
emotional status. The emotional status of the child, as here determined at 
least, does not hold any predictable relationship to the child’s breadth of play 
interests. Within a sex group the highest critical ratio for a' mean difference 
is 1.42, which, of course, is entirely too low to justify one in attaching much 
faith to the obtained difference. Probably more important than this, however, 
is the fact that there is no consistent ascending or descending order in the 
magnitude of the means as one goes from one emotional extreihe to the other. 
This finding is further substantiated in the girls’ data by the coefficient of 
correlation between emotionality test score and total number of activities 
enjoyed. It is 4'-02±.02. With boys the corresponding coefficient is some- 
what higher than probably would have been expected, being — .44:t.02. 
This coefficient as it stands, of course, is not sufficiently high to justify one 
in believing that he has improved extremely .on chance prediction so far as 
the individual is concerned; the coefficient of alienation is .90. A point which 
probably is of some significance in interpreting it is the fact that the plotted 
data indicate that the relationship may be more parabolic than rectilinear. In 
other words, it is doubtful if either the correlation coefficient or correlation 
ratio is an adequate measure of the actual relationship existing between the 
' variables. Hence, the authors are prone to interpret the ~.44 with consider- 
able conservatism, and believe that it is more a statistical phenomenon than 
an index of a significant relationship. 

Viewed in its entirety, this study may appear to be largely negative in its 
findings. It has sought to discover whether or not there was a relationship 
between children’s avowed play interests and their tested emotionality. In 
the main, we must conclude that little if any relationship has been discovered. 
In a few isolated instances preferences or dislikes have appeared to be asso- 
ciated with tested emotionality, but these instances have been so few in number, 
and the individual activities designated have shown so little in common that 
the authors are prone to vieW them more as fortuitous variations in the data, 
in most cases, than as manifestations of basic trends. So though the results 
are primarily negative, they also are clarifying if for no other reason than 
that they tend to dissipate certain commonly found positions frequently 
encountered in the field. 
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RELATION OF THE PLAY INTERESTS OF CHILDREN TO 
THEIR ECONOMIC STATUS* 

S, F, Austin State Teachers College 


Paul L. Boynton and James D. Wang 


The present analysis involves 1,800 children in the fourth, fifth, and 
sixth grades in certain Tennessee^ and Kentucky schools within a radius of 
150 miles of Nashville. Both rural and urban cases are included. All 
records were taken in November and December. It was thought that these 
matters were of some importance because, in degree at least, they tended 
to hold constant major regional and seasonal factors which conceivably 
might affect the play interests and activities of the groups studied. Within 
the grades there were 265 boys, and 253 girls in the fourth grade; 230 boys, 
and 296 girls in the fifth grade; and 367 boys, and 389 girls in the sixth 
gradfe, 

The play interests of the groups were investigated by means of a play 
inventory of 108 items. This inventory was prepared originally in collabora- 
tion with representatives of the Department of .Physical Education at Pea- 
body College. It was designed to cover all customarily played games 
and recreational activities common to the Nashville region. So far 
as the senior author has been able to determine, during approximately 
seven years of its use, the inventory is adequate in this region, and usable 
with upper elementary school children. The child is instructed to go 
through the test, or inventory, and put a cross (X) in front of every game 
he likes to play. After he has done this he is told to go back through the 
inventory and put another cross (XX) in front of the five games or activi- 
ties he likes best, and a check (a/, or a/X ) in front of the five he dislikes 
most or likes least. Directions to the child explain this pi'ocedure in greater 
detail than is necessary to present in this discussion. If, for some reason, 
a child marked* four or six of the items instead of five as being liked or dis- 
liked in extreme degree, his paper was used the same as though five had 
been indicated. 

The economic status of each child was inferred from a group of data 
relating to his father’s occupation, number of rooms in his home, together 
with the number of persons occupying these rooms, and the presence or 

^Received in t^e Editorial Office on’june'18, 1942. 
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absence in the home of a group of items such as the daily paper, electric 
refrigerator, a separate bathroom, and sei^vants. Scores were assigned 
positive responses, and a composite economic score was computed for each 
child. Accordingly, in this discussion when reference is made to children of 
high or low economic status it is to be understood that reference is made to 
children with high or low scores on this economic rating scale. 

It is altogether likely that this scale at all times may not make precise and 
entirely valid distinctions between children of only slightly difEerent economic 
status. Any short scale, as this had to be, suffers from an inadequate sampling 
of various aspects of social and economic life. At the same time, its use in 
studies such as those by Coleman (2), Lewis (3), McGehee (4), and Mon- 
creiff (5) indicated that it could be expected to make fairly valid economic, 
or socio-economic, discriminations, and that the measurements were evidently 
significant when attention was centered on the differences in the economic 
extremes. That is, the difference in economic status, for example, between 
children with scores that put them in the highest fourth on the scale was 
rather clear-cut as compared with those whose scores put them in the lowest 
fourth. In the present study the highest 10 per cent,^ lowest 10 per cent, 
and middle 20 per cent of cases were selected for special analysis. It was 
thought that there was little room for believing that the economic scale 
would not make a definite, and reasonably valid distinction between groups 
this far removed from each other. 

In Tables 1 and 2 one will see a summary of the percentage frequencies 
of activities liked best by at least 6 per cent of the low, middle, and/or 
high economic groups, first of girls and second of boys. If economic status 
has a significaht relationship to play interests we probably should expect to 
find either a progressively increasing or progressively decreasing amount of 
interest in a play activity as we move from low to average to high economic 
groups. Accordingly, the consistency of the percentage patterns will serve 
as a first cue to a possible relationship of the measures in question. 

It can be seen in Table 1 that the percentage freq.uencies of preferences 
for Activities 14, 22, 35, 37, 41, 43, 53, 60, 63, 65, 67, and 96 show a 
progressive increase from lowest to highest economic status. In Table 2 
the same holds true for Activities 10, 14, 17, 24, 40, 42, 60, 63, 93, and 96. 
If these activities are studied, it will be seen that practically all of them, 

^Theae percentages are only approximate in reality. The actual score distributions 
necessitated using 206 cases in the lowest group, 168 in the highest, and 337 cases 
in the middle group. Exact frequencies for the percentages in question would 
have been X80 in each of the extreme groups and 360 in the middle. 
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TABLE 1 

A Comparison of Certain Play Activities Liked Best by at Least 6 Per Cent of 
THE Girls in Any One of the Three Socio-Economic Groups 


Percentages of Probable errors 

paiticipation of percentages 



Play activity 

Low 

Mid. 

High 

Low 

Mid. 

High 

1. 

Play tag 

9.9 

11.5 

5.0 

1,9 

1.6 

1.7 

2. 

Ring around the rosy 

9.9 

2.2 

0.0 

1.9 

0.7 

0.0 

3. 

London Bridge 

11.7 

4.4 

1.3 

2.0 

1.0 

0,7 

4. 

Farmer in the dell 

17.2 

9.3 

2,5 

2.4 

1.5 

1.1 

S. 

In and out the window 

16.2 

6.6 

5.0 

2.4 

1,2 

1.7 

6. 

Hide and seek 

14.4 

14.2 

8,8 

2.2 

1.8 

2,1 

7. 

Hopscotch 

10.8 

9.3 

0.0 

2.0 

1,5 

0.0 

8. 

Diop the handkerchief 

15.4 

6.6 

1.3 

2.3 

1.2 

0.7 

10. 

Post office 

8.1 

17.5 

10.0 

1.8 

1.9 

3.3 

12. 

Dodge ball 

17.2 

7.1 

3.8 

2,4 

1.3 

1.3 

14. 

Badminton 

0.9 

1.6 

11.2 

0.6 

0.5 

2.4 

22. 

Play with pet dog or cat 

2.7 

6.6 

8.8 

0.9 

1,2 

2.1 

23. 

Play dolls 

11.7 

12.0 

8,8 

2.0 

1.6 

2.1 

26. 

Play jacks 

19.8 

14.2 

5,0 

2.6 

1.8 

1.7 

32. 

Ride bicycle 

45.0 

55.2 

48.8 

3.2 

2.5 

3.8 

33. 

Skate 

30.6 

36.6 

18.8 

3.0 

2.4 

2.9 

35. 

Hike, or take long walks 

8.1 

14.8 

18,8 

1.8 

1.8 

2.9 

37. 

Dance 

17.2 

22.9 

25,0 

2.4 

2.1 

3.3 

41. 

Hunt, or shoot just for fun 

0.9 

1.6 

21.2 

0.6 

0.5 

3.1 

42. 

Swim 

15.4 

20.3 

40,0 

2.3 

2.0 

3.7 

43. 

Ride horse back 

20.7 

27.3 

35.0 

2.6 

2.2 

3.6 

48. 

Jump the rope 

15.4 

10,4 

7.5 

2.3 

‘ 1.6 

2.0 

43. 

Croquet 

2.7 

4.9 

8.8 

0.9 

1.0 

2.1 

56. 

Baseball 

8.1 

4.4 

3.8 

1.8 

1.0 

1,3 

60, 

Tennis 

0,9 

3.8 

8.8 

0,6 

0,9 

2.1 

62. 

Basketball 

6.3 

3 3 

2.5 

1.6 

0.9 

1.1 

63. 

Football 

0.9 

2.2 

10.0 

0.6 

0.7 

2.3 

65. 

Play piano, violin, etc. 

9.0 

11.5 

18.8 

1.9 

1.6 

2.9 

67. 

Read books and stories 

4.5 

6.0 

7.5 

1.3 

1.2 

2.0 

93. 

Go to the movies 

9.0 

27.3 

20.0 

1,9 

2.2 

3.0 

96. 

Watch baseball, or football 

0.0 

1.1 

11.2 

0.0 

0.5 

2.4 

105. Dress up in grown peoples clothes 9.0 

6.0 

5.0 

1.9 

1.2 

1,7 

108. 

Tell foitunes, or have them told 

2.7 

1.6 

7.5 

0.9 

0.5 

2.0 


as ordinarily participated in today, demand either a direct outlay of money, 
as for example going to the movies, or going to ball games, or fishing, much 
of which is done in private lakes, or they demand the purchase of equipment 
or materials, as for example badminton, golf, and playing a piano or violin, 
^ or they demand a certain leisure or freedom which probably is associated 
in many instances with economic competency. Illustrative of these latter 
. activities we find hiking, dancing, and reading books. 

When Tables 1 and 2 are looked at jointly to discover the activities 
which for both girls and boys show a progressive increase in ' preference 
from lowest to highest economic groups, we find only five, out of a total 
possibility of 108. These five are: 14, badminton; 42, swimming; 60, 
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TABLE 2 

A Comparison of Certain Play Activities Likeo Best oy at Least 6 Per Cent of 
THE Boys in Any One of the Three Socio-Economic Groups 


Peiccntages of Probable errois 

participation of percentages 



Play activity 

Low 

Mid. 

High 

Low 

Mid. 

High 

1. 

Play tag 

17.9 

10.4 

10.2 

2.6 

1.7 ' 

2.2 

6. 

Hide and seek 

20,0 

14.3 

11.4 

2.8 

1.9 

2.3 

8. 

Djiop the handkerchief 

6.3 

3.3 

0.0 

1.7 

0.9 

0.0 

10. 

Post office 

9.5 

12.4 

13.6 

2.0 < 

1,8 

2.4 

14. 

Badminton 

00 

1.3 

9.1 

0.0 

0.6 

2,1 

15. 

Maibles 

19.0 

9,1 

10.2 

2.8 

1.6 

2.2 

17. 

Golf 

4.2 

46 

9,L 

1.3 

1.1 

2.1 

24. 

Play with toy airplanes 

5.3 

11.7 

12.5 

1.6 

1.8 

2.4 

29. 

Work with machinery 

4.2 

9.8 

6.8 

1,3 

1.6 

1.8 

30. 

Fly kites 

12,6 

12.4 

4.5 

2.3 

1.8 

1.4 

31. 

Play with bow and arrows 

10.6 

6.5 

3.4 

2.1 

1,3 

1.3 

32. 

Ride bicycle ' 

44.2 

37.7 

33.0 

3.4 

2.6 

3.4 

33. 

Skate 

14.8 

13.0 

00 

2,4 

1.9 

0.0 

39. 

Row a boat 

9.5 

7.8 

6.8 

2.0 

1,4 

1.8 

40. 

Fish ' 

13.7 

22 1 

25.0 

2.4 

2.2 

3.2 

41. 

Hunt, or shoot just for fun 

14,8 

25.4 

25.0 

2.4 

2.4 

3.2 

42. 

Swim 

21.1 

23.4 

37.5 

2.9 

2.3 

3.5 

43. 

Ride horseback 

29.5 

27.3 

30.7 

3,2 

2.4 

3.3 

55. 

Wiestling 

5.3 

3.9 

10.2 

u 

>0.9 

2.2 

56. 

Baseball 

22.1 

15.0 

19.4 

2.9 

2.0 

2.8 

60. 

Tennis 

1.1 

2.6 

9.1 

07 

0.8 

2.1 

62. 

Basketball 

10.6 

8.5 

17.1 

2.1 

1,5 

2.8 

63. 

Football 

25.2 

41.5 

65.0 

3.0 

2,7 

3.4 

93. 

Go to. the movies 

13.7 

16.2 

17.1 . 

2.4 

2.0 

2.8 

96 

Watch baseball oi football 

0.0 

9.1 

12.5 

0.0 

1.6 

2.4 


tennis; 63, football; and 96, watching ball games. Manifestly, each of 
these five activities definitely costs money, as engaged in by the ordinary 
child. Swimming, the one of the five which some might classify differently,, 
to an appreciable degree is in pools which charge admission. So it would 
appear that if economic sufficiency has any influence on the child^s play 
interests it is largely from the point of view of opening additional possibilities 
of participation to him. 

As found in Tables 1 and 2, it will be seen that there is a progressive 
decrease in major interest, for girls, in Activities 2, 3, 4, 5, 6, 7, 8, 12, 26, 
48, 56, 62, and, 105, and for boys in Activities 1, 6, 8, 30, 31, 32, 33, 
and 39. Although Nos. 26, playing jacks, 30, flying kites, 31, playing with 
bows and arrows, 32, riding a bicycle, 33, skating, 39, rowing a boat, 56, 
baseball, and 62, basketball probably cost the child, or his family, something 
if he plays them, the fact remains that the cost is rather negligible for most 
of the items, except 32, 39, 62, and, questionably, 33, and 56. When the 
21 activities mentioned in the first part of the paragraph are looked at as 
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a whole we find them in the main to be activities which the child of low 
economic status can afford to like, — activities in which his economic im- 
poverishment is no handicap. 

Obviously, the difference in per cent of cases which expressed a major 
interest in some of the aforementioned activities is quite small. When we 
seek to find those where there not only is a progressive increase or decrease 
in the percentages, from lowest to highest economic groups, but also a 
statistically reliable difference^ in the percentage frequencies of the extremes, 
we find a very small list of items indeed. If we list all of these activities 
which have a critical ratio of as much as 3.83 for the percentage difference 
between the high and low economic groups, we find among the activities 
liked more by the highest economic group than by the lowest, the following 
(Table 3) : 

TABLE 3 


Girls 

Boys 

14 — Badminton (4.16)"*^ 

14 — Badminton (4.33) 

41 — Hunting (6.43) 

63— Football (8.78) 

42 — Swimming (5.64) 

96 — Watching ball games (5.21) 

63~Football (3.83) 


96 — Watching ball games (4.67) 



*The ciiti^cal ratio of the percentage difference is put after each activity in 
parenthesis. 


In turn, the activities which were liked more by those of lowest economic 
status than by those of highest status are indicated in Table 4. 

TABLE 4 

Girls Boys 

2 — Ring around the rosy (5.21) 33 — Skating (6.17) 

3 — London Bridge (4.91) 

A — Farmer in the dell (5.56) 

7 — Hopscotch (5.40) 

8 — Drop the handkerchief (5.86)' 

12 — Dodge ball (4.91) 

26 — ^Play jacks (4.76) 


These analyses of the statistical significance tend to point to two inter- 
pretations.' First, they substantiate, in fact, markedly accentuate, the point 
made earlier that where economic status is of significance in the play 
preferences of divergent economic groups it is seen in the high economic 
group’s greater interest in activities which call upon the child’s economic 
resources, and in the low economic group’s greater interest in activities 
in which they can participate fully without financial outlay, of with a 
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very meagre financial requirement. The second point is that whereas only 
36 of the 108 activities showed either a progressive increase or decrease 
of major preference, this number of activities is reduced to 13 for which 
there is a statistically significant difference between the extreme economic 
groups. Thus, it would seem that economic status cannot be expected to 
have any very consistent and significant relationship to play interests as a 
whole. Where such a relationship does exist it appears to he rather specific 
for particular activities. In the main, children of all economic strata express 
a considerable interest in costly activities, evicn though they may not be able 
to afford them. 

In Table 5 the reader will find summaries of the major play dislikes 
of the children in the three economic groups. A study of Table 5 will 
show that there is a progressively increasing dislike, among girls, for Activi^ 

TABLE 5 

A Comparison of Certain Play Activities Disliked Most by at Least 6 Per Cent of 
THE Girls in Any One of the Three Socio-Economic Groups 


Percentages of Probable errors 

paiticipation of percentages 



Play activity 

Low 

Mid. 

High 

Lo^vv 

' Mid. 

High 

1 . 

Play tag 

18.0 

13.1 

13.8 

2.5 

1.7 

2.6 

z. 

Ring around the rosy 

19.8 

31.6 

27.5 

2.6 

2.4 

3.4 

3. 

London Bridge 

13.5 

13.1 

12.5 

2.2 

1.7 

2.5 

4. 

Farmer in the dell 

7.3 

9,3 

13.8 

1.7 

1.5 

2.6 

S. 

In and out the window 

10.8 

12.6 

11.2 

2.0 

1.7 

3.4 

6. 

Hide and seek 

8.1 

7.1 

3.8 

1.8 

1.3 

1,3 

7. 

Hopscotch 

10.8 

9.8 

8.8 

2.0 

l.S 

2.1 

10. 

Post-office 

10.8 

12.0 

18.8 

2.0 

1.7 

2.9 

11. 

Cat and mouse 

9.0 

8.7 

15.0 

1.9 

1.4 

2.7 

13. 

Puss in the corner 

9.0 

12.6 

10.0 

1.9 

1,7 

2.3 

IS. 

Marbles 

19.8 

14.8 

10.0 

2.6 

1.8 

2.3 

20. 

Play with lire 

21.6 

28.0 

23,8 

2.6 

2.3 

3.2 

23. 

Play with dolls 

8.1 

10,9 

13.8 

1.8 

1 6 

2.6 

25, 

Roll hoops 

9.9 

8.7 

6.2 

1.9 

1.4 

1.8 

26. 

Play jacks 

9.0 

7.1 

1.3 

1,9 

1.3 

0.8 

28. 

Walk on stilts 

7.2 

3.3 

1.3 

1.7 

0.9 

0.8 

30. 

Fly kites 

8.1 

2.7 

1.3 

1.8 

0.7 

0.8 

35. 

Hike, or take long walks 

6.3 

1.1 

1.3 

1.6 

0.5 

0.8 

37. 

Dance 

6,3 

2.3 

1.3 

1.6 

0.7 

0.8 

38. 

Play follow the leader 

2.7 

8.2 

1.3 

0.9 

1,4 

0.8 

45. 

Snap the whip 

7.2 

6,0 

10.0 

1.7 

1.2 

2.3 

49. 

Leap-frog 

9.9 

12.6 

16.2 

1,9 

1.7 

2.8 

SO. 

Fox and hounds 

4.5 

1.6 

7.5 

1.3 

O.S 

2.0 

59. 

Boxing 

2.7 

4.9 

11.2 

0.9 

1.0 

2.4 

102. 

Play mama and papa 

2.7 

4.9 

10.0 

0.9 

1.0 

2.3 

105. 

Dress up in grown people’s 
clothes 

3.6 

3.8 

6.2 

1.1 

0.9 

1.8 

107. 

Climb trees, porches, and 
so forth 

6.3 

4.4 

3.8 

1.6 

1.0 

1.3 
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TABLE 5 {continued) 

A Comparison of Certain Play Activities Disliked Most by at Least 6 Per Cent of 
THE Boys in Any One of the Three Socio-Economic Groups 


Percentages of l^robable errors 

participation of percentages 

■» jT* T TT • . 1 T X J TTl — 



Play activity 

Low 

Mid. 

High 

Low 

Mid. 

High 

1. 

Play tag 

16.8 

13.0 

5.7 

2,6 

1.9 

1.6 

2. 

Ring around the rosy 

27.4 

33.1 

29.5 

3.1 

2.6 

3.3 

3. 

London Bridge 

20.0 

22.1 

19.4 

2.8 

2.3 

2,8 

4. 

Farmer in the dell 

15.8 

18.8 

21.6 

2.5 

2.1 

3.0 

5. 

In and out the window 

12.6 

20.1 

7.9 

2.3 

2.2 

1,9 

6. 

Hide and seek 

12.6 

7 1 

3.4 

2.3 

1.4 

1.3 

7. 

Hopscotch 

17.9 

16.2 

21.6 

2.6 

2.0 

3.0 

8 . 

Drop the handkerchief 

10.6 

9.1 

18.2 

2.1 

1.6 

2.8 

11. 

Cat and mouse 

8.4 

10.4 

5.7 

1.9 

1,7 

1,6 

12. 

Dodge ball 

9.5 

5.9 

1.1 

2.0 

1.2 

0,7 

13. 

Puss in the corner 

5.3 

10.4 

15.9 

1.6 

1,7 

2.6 

14. 

Badminton 

11.6 

2.6 

5.7 

2.2 

0.8 

1.6 

15. 

Marbles 

6.3 

2.6 

11.4 

1.7 

0.8 

2.3 

16. 

Duck on rock 

6.3 

3.9 

1.1 

1.7 

0.9 

0.7 

18. 

Anty over 

6.3 

2.6 

2.3 

1.7 

0.8 

1.0 

20. 

Play with fire 

15.8 

18.2 

23.8 

2.5 

2.1 

3.0 

21. 

Play with water 

6.3 

5.9 

2.3 

1.7 

1.2 

1 0 

22. 

Play with pet dog or cat 

7.4 

3.9 

1.1 

1.8 

0.9 

0.7 

23. 

Play with dolls 

11.6 

23.4 

34.1 

2.2 

2.3 

3.4 

24. 

Play with toy airplanes 

10.6 

3.3 

5.7 

2.1 

0.9 

1,6 

26. 

Play with jacks 

9.5 

14.3 

15.9 

2.0 

1.9 

2.6 

36, 

Do garden work 

7.4 

4.6 

15,9 

1.8 

1.1 

2.6 

38. 

Play follow the leader 

2.1 

5.2 

7.9 

1.0 

1.2 

1.9 

48. 

Jump the rope 

8,4 

9.8 

12.5 

1.9 

1.6 

2.4 

49. 

Leap-frog 

10.6 

5.2 

12.5 

2.1 

1.2 

2.4 

85. 

Sewing or knitting, just for fun 

3.2 

3,9 

14.8 

1.2 

0 9 

2.5 

99. 

Play school 

3.2 

9.8 

9.1 

, 1,2 

1.6 

2.1 

102. 

Play mama and papa 

3.2 

3.3 

7.9 

12 

0,9 

1.9 


ties 4j 10, 23, 49, 59, 102, and 105, and, among boys, for Activities 4, 13, 
20, 23, 26, 38, 48, 85, and 102, as one goes from the lowest to the highest 
economic groups. In the main, a study of these activities will show that 
they can be engaged in without cost, or, at least, with a minimum financial 
outlay. It would appear, then, that as the child becomes more economically 
sufficient: he can afford to develop certain dislikes that would handicap him 
if, for economic reasons, his range of play interests were curtailed. 

When we look at the activities which seem to be disliked most often 
by those of lowest economic status, and least often by those of highest 
status, we find, for girls, Nos. 3, 6, 7, 15, 25, 26, 30, 37, and 107, and, for 
boys, Nos, 1, 6, 12, 16, 18, 21, and 22. Some of these, as for example boys 
of highest status disliking to play tag less than other boys, may come as a 
surprise to some readers. A further study of the reports makes it evident 
that some of this was due to an evident tendency for the more economically 
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sufRcient children to ignore these activities altogether. On the other hand, 
before one generalizes too extensively from any of these data with respect 
to major dislikes, notice should be taken of the statistical significance of ob- 
served percentage differences. 

If wc select those activities which are disliked least often by those of 
lowest economic status as compared with those of highest, and for which, 
there is a critical ratio of at least 3.83 for the difference in the percentages 
of dislike indicated by the lowest and highest economic groups, we have 
the results indicated in Table 6. 


TABLE 6 



Girls 

Boys 

None 


20 — Playing with dolls (5.55) 

85 — Sewing or knitting (^.19) 


In turn, the activities in the group which were disliked most often by the 
children of lowest economic status, as compared with the other economic 
extreme, and for which there is a CR of 3.83, are indicated in Table 7. 


TABLE 7 



Girls 

Boys 

None 


12— Dodge ball (3,96) 


Looked at as a whole, then, we find no activity which is disliked in a 
progressively different and statistically significant manner by the three eco- 
nomic groups of girls under consideration. ^ Further, on only three of the 
activities, 20, 85, and 12, do we find such differences for boys. Out of a 
possibility of 21(5 such diffeipences, therefore, we find a total of only three* 
It would seem to raise the question very pertinently as to whether these 
three differences may not have arisen as a result of c|iance samplings or 
fortuitous variations in the basic data. In any event, we would seem to 
have little basis in these findings to assume that children of 'widely different 
economic status will show any patterned and appreciable differences, in 
general, in their play or recreational dislikes. If we were correct in conclud- 
ing that economic status has only a very minor or weak relationship to 
play preferences, it would ai)pear evident that there is even less relationship 
between the child’s economic background and his play dislikes. 

Since economic status did not appear to have a more definite relationship 
to particular likes and dislikes than has been noted, it was thought that it 
might be related to the total number of play activities indicated as being 
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TABLE 8 

Analysis of Number of Play Activities Enjoyed by Children of Designated 

Socio-Economic Status 


Sections on basis 
of socio-economic 
rating scores 

Mean number of 
play activities 
enjoyed 




Girls 

Boys 

Girls 

Boys 

All children 

52.6 

51.2 

0.44 

0.48 

Lowest 10% 

54.5 

51.2 

1.23 

1.34 

Middle 20% , 

51.2 

48.4 

1.01 

1.12 

Highest 10% 

51.5 

53.0 . 

1.37 

1,28 


liked, or to the extensiveness of play 'interests. In Table 8 will he seen 
certain summary data bearing on this point. For boys, the greatest difference 
in mean number of games liked was between the lowest and middle groups. 
This amounted to 3.3 games. The probable error of thq difference, how- 
ever, was 1.59, which resulted in a critical ratio of only 2.08, certainly not 
large enough to be unequivocal in meaning. For girls, the greatest .difference 
is between the highest and middle economic groups. First, it should be noted, 
though, that there is no progressively increasing or decreasing relationship 
between economic status and extent of play interest, as represented in the 
means of the groups under investigation. The greatest mean difference, 
4.6, is 2.71 times its probable error of 1.70. So again we have a difference 
which appears to be neither logically nor statistically significant. 

When this latter problem is approached from a correlational point of view, 
we find substantiating evidence for the foregoing conclusions. The correla- 
tion between economic status and number of activities enjoyed, for boys, is 
.02dz.02, and, for girls, .05 ±.02. In order to see whether chronological age 
was influencing the coefficients, a first-order partial was run, holding con- 
stant CA, The resulting coefficients are, for girls, .01, and, for boys, .01, 
When mental ability, as measured by a psychometric examination, was held 
constant, the coefficients were .05, and .01, in above order. When emo- 
tional stability as measured by test, was held constant, the coefficients, in 
the same order, were .05, and .13. So it would seem that not only do we 
have no evidence 'of extensity of play interests being associated with economic 
status, but, also, we have no evidence of this relationship having been influ- 
enced by the chronological ages, tested intelligence, or, appreciably by the 
emotionality of the children under investigation. 

In conclusion, it would appear evident that the data of this study give scant 
indication of economic status being associated with children's general play 
and recreational interests to any marked degree. When boys and girls are 
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considered together, 216 significant differences in preferences could have 
appeared. Instead, there were only 16 instances in which there was a con- 
sistency of relationship between economic status and extent of interest, and 
also a percentage difference in the extent of enjoyment by the economic 
extremes of as much as 3.83 times its probable error. When dislikes were 
considered, only three instances of differences of the aforementioned type 
were discovered. Although there is some evidence of economic status 
affecting children’s preferences in certain particulars, there probably is more 
evidence to indicate that children of any economic status prefer games and 
activities which demand a certain economic outlay. This is somewhat in 
contradiction to the findings of Bott (1) and Van Alstyne (6), developed 
with younger children. Furthermore, these data point quite conclusively to 
the fact that children from low economic strata are likely to have about as 
much breadth or diversification of interests in play activities as children 
from any other economic level. 


References 

^ 

socio-economic status to the perfotmance 
lishedT, 19 + 0 ? (Unpub- 

n!!®."'"''"" " *' 

the. elementary school. Pea- 
body Coll Conir. Educ,, 1939, No. 2+6. 

^“srhoofeVui ^ ® problematic behavior in elementary 

school children. Feahody Coll Coiitr. Educ., 1939, No. 294-. ^ 

^"chikS”'ciLJI'TT^'‘'p?' and Choice of Play Matwials of Preschool 
L^niiaren. Llucago: Uniy. Chicago Press, 1932, 

s. F. A.,lh Stale Teacher, College W,„ Chita, Union Training hstimie 
Naeogdoche,, Teaa, 

Szechwan, China 



The Jonr?ial of Genetic Psychology, 1944', &4, 139-157. 


THE ACADEMIC AND VERBAL ADJUSTMENT OF COLLEGE 
AGE BILINGUAL STUDENTS* 

Department of Psychologyj American International College 


Dorothy Titden Sfoerl 


The bilingual problem is so complicated that before one can undertake an 
investigation of any specific phase of the question it becomes necessary to 
delimit the area in which any given study is to function. Yet a survey of the 
history of the problem is so space consuming that the interested reader is 
referred to the excellent history presented in Arsenian ( 1 ) , or to the extremely 
thorough review of the European situation gatherd by Toussaint (16). Here 
we shall content ourselves with merely a brief summary of thq conclusions to 
which one is inevitably led by a survey of the historical field. 

1. The developmental studies of individual bilingual children seem to 
support the theory that bilingualism has no retarding effect if the sources of 
the languages are distinct and consistent. These studies were made, however, 
on superior children and whether the same results would hold for normal or 
inferior children is still to be determined. 

2. Smith’s (8) extensive study made in Hawaii supported the theory that 
for the pre-school child bilingualism was responsible for language immaturities, 
but that incorrect English was a result of the ^'pidgin English” heaid by the 
children. The inadequacy of the bilingual background makes these results 
dubious in so far as application to American problems is concerned, 

3. Studies of the relation of intelligence and bilingualism based on verbal 
tests of intelligence are particularly unsatisfactory, and the highly contradic- 

- tory results found make them difficult to evaluate. No real conclusions can be 
drawn from them. 

4. The work which has been done by correlation techniques, where intel- 
ligence and degree of bilinguality have been correlated, establishes little if any 
connection between the two. Arsenian (1), in particular, is responsible for 
very thorough work in this field. 

5. Comparisons of verbal and non-verbal tests of intelligence made on the 
same bilingual children began to clarify the picture, and point clearly in the 
direction of a language handicap, which has given (in the case of verbal tests) 
an appearance of lesser ability for the bilingual child. In pointing out the 

“■Received in the Editorial OfiSce on June 18, 1942. 
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unsatisfactory nature of verbal tests they probably explain why the verbal 
tests, used by themselves, have contributed such conflicting evidence, 

6. Following this finding of a language handicap by investigating the effect 
of bilingualism on vocabulary and reading ability, the evidence for the most 
part is consistent with the hypothesis that for the elementary school child there 
is some language retardation. Too little material is available to determine 
whether this handicap continues at the high school and college level. The 
evidence, especially that of'Terman (13), makes it seem probable that the 
vocabulary handicap does not function after the age of 12. 

Field of This Particular Study 

Because any survey of the history of the bilingual problem must of necessity 
eventuate in the collection of conflicting data, it seemed that several of the 
aspects of the question needed investigation. One of these was the problem 
of the effect of bilinguality on verbal tests of intelligence, another the question 
of the academic success of the bilingual student, and a third the question of 
whether bilinguality becomes stabilized at any point in the individuaPs devel- 
opment. The college level was chosen for this study with this latter aspect 
of the question in mind, for if stabilization does occur it should be before the 
college age. Moreover the college age was chosen because of the lack of 
previous investigations at this level, especially since the only extensive ones 
are the Welsh studies (6, 7), where the problem is quite different since in 
Wales both languages spoken by the bilingual child are indigenous languages. 

In this investigation^ two groups were used, the Survey Group for the pur- 
pose of delimiting the most promising areas, and the Intensive Study Group 
for a more careful investigation of the promising problems. Only a small 
portion of the Intensive Study Group material ‘will be considered here, for 
the most promising material seemed to lie in the field of problems of personal 
adjustment considered elsewhere (11). 

The Subjects 

The Survey Group consisted of all the bilingual freshmen enrolled at 
American International College in the fall of 1939 and in the fall of 1940. 
In the fall of 1939, 17 per cent of the incoming freshmen were found to have 
been bilingual in childhood, a total of 36 freshmen of whom 12 were women 
and 24 were men. In the fall of 1940 it was found that 19.9 per cent of the 
entering freshmen were bilingual, a total of 34 students, 12 of whom were 


^This study represents a portion of a doctoral dissertation submitted at Clark 
University, sponsored by Dr. Donald Super (10). 
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women and 22 men. One of the men being over-age he could not be matched 
with a control and the number of men was reduced tO' 21. Thus in the two 
years there was a total of 69 students available who were bilingual, 24 women 
and 45 men. (This proportion of men and women is consistent with the usual 
sex-ratio found at the college.) 

The Intensive Study Group consisted of 35 students entering in the fall of 
1941, 22.8 per cent of the class. Two were too old to match with controls, 
and one bilingual student left college before the end of the second week of 
school. There were, then, 32 students in the Intensive Study Group, 21 men 
and 11 women. 

For the purposes of this investigation students' were classified as bilingual 
if they spoke two languages in childhood, having learned both of them at or 
before their entrance into first grade. Those who no longer spoke or under- 
stood the second language were excluded on the theory that they were probably 
only slightly bilingual even as children. The languages included in the two 
groups were: Armenian, French, Finnish, German, Greek, Italian, Lith- 
uanian, Polish, Portuguese, Russian, Swedish, Syrian, Ukranian, and Yiddish. 

The Matching of the Groups 

In the Survey Group each bilingual student was matched on the basis of 
the Henmon-Nelson Test of Mental Ability (3) with a control subject of 
the same sex, and as nearly as possible the same age. It was not possible in 
the Survey Group to hold socio-economic status constant because of the lower 
status of the bilingual students, but the factor was kept as well equated as 
possible. The average age of the bilingual students was 18-7.5, that of the 
controls 18-8. The average scoie of the bilingual students on the Henmon- 
Nelson Test was 40.93, that of the control group 40.86. 

The Intensive Study Group was matched in the same way, but in this group 
it was possible to hold socio-economic status constant as well, thus these 
students were matched with controls for Henmon-Nelson score, age, sex, and 
socio-economic status. 

Validity of the Henmon-Nelson Test as a Basis for Matching 

Since the Henmon-Nelson Test was used as a basis for matching it is 
necessary to consider whether the bilingual students could have been handi- 
capped in any way in taking this test. The test has five types of problems, of 
which two are language items. If we can show that the bilingual group did 
^ not differ significantly in the number of items attempted and the number 
successfully passed, nor in the percentage of their total score resulting from 



142 


JOURNAL OF GENETIC PSYCHOLOGY 


each type of problem, then it can be assumed that bilinguality did not greatly 
influence the test performance. The types of material are vocabulary and word 
relations; number series and number relations; and finally the recognition of 
similarities in geometric forms. 

1. Items Attempted and Items Passed Successfully 
Table 1 shows the number of items attempted and the number successfully 


TABLE 1 

Number or Items Attempted and Number Passed in Bilingual and Control Groups 
ON Henmon-Nelson Test of Mental Ability 


Type of item 

. No. attempted 
Bil. Con. 

No. passed 
Bil. Con. 

Per cent passed 
Bil. Con. 

Critical 

‘Tatio 

Vocabulary 

1313 

1330 

868 

S63 

66.1% 

64.8% 

■9 

Word relations 

565 

54-9 

216 

222 

39.2% 

40.8% 


Number series 

903 

880 

618 

577 

68.4% 

65.5% 

■9 

Arith. relations 

877 

S59 

617 

625 

70.3% 

72.8% 


Visual form 

888 

878 

506 

533 

56.9% 

60.7% 

|H 


passed by both the bilingual and the control groups. As can be seen the 
differences were all insignificant, the bilingual group passing a slightly higher 
proportion of vocabulary items, which is the portion of the test which would 
have been expected to reveal a verbal handicap. There is clearly no penalizing 
of the bilingual group in this regard. 

2. Percentaffe of Final Score Made on Each Type of Item 

The next problem is that of the role played in the final score by each type 
of item. This information is summarized in Table 2. Here again, contrary 

TABLE 2 

Per Cent of Final Score Made on Each Type of Problem 


Critical 


Type of item 

Bilingual 

Control 

ratio 

Vocabulary 

30.7% 

30.6% 

.01 

Word relations 

7.7% 

7.9% 

.04 

Number series 

21.9% 

20.5% 

A 6 

Arithmetic relations 

21.8% 

22.1% 

.04 

Visual form 

17.9% 

18.9% 

,15 

Total 

100.0% 

100.0% 



to expectation if a bilingually-derived verbal handicap is present, the smallest 
differences between the two groups were in verbal items. The size of the 
critical ratios again demonstrates that none of these differences were significant. 
Therefore when viewed from the angle of the per cent of the final score made 
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on each type of problem the bilingual group again was shown not to be 
handicapped in taking the Henmon-Nelson Test of Mental Ability. 

Method or Study 

Pot purposes of the preliminary survey of the effect of bilinguality at the 
college level, after justifying the method of matching, the following topics 
were investigated in the Survey Group, {a) Each bilingual andi each control 
student was given an Individual verbal test of intelligence (Form L of the 
Terman-Merrill Revision of the Stanford Binet Intelligence Test), {b) Each 
bilingual and each control student was given the Purdue Placement Test in 
Ej glish to determine his level of English achievement, (c) In the 1939 group 
each student was given the Nelson-Denny Reading Test to ascertain the effect 
of bilinguality on this skill. Because the results for the two groups were so 
similar, and because there was an adequate reading section in the Purdue Test 
the Nelson-Denny was used only during the first year, (d) Each student was 
followed through his or her freshman year, a record being made of the aca- 
demic achievement. 

Two sections of the work done with the Intensive Study Group were 
applicable to the phases of the question being reported here, {a) Because the 
Survey Group bilingual students did consistently better academic work than 
their controls, the pre-college academic records of all students in the Survey 
,and Intensive Study Groups were investigated, (b) Because the bilingual 
students tended in the Survey Group to have higher vocational aspirations the 
vocational interests of the Interisive Study Group were investigated by means 
of the Strong Vocational Interest Blank. It was felt that it would thus be 
possible to determine the adequacy of their aspiration and to discover whether 
there were any differences between the groups in their prospects for finding 
satisfaction in their chosen work. As has been stated the major part of the 
work with the Intensive Study Group was concerned with emotional adjust- 
ment, reported elsewhere (11). 

Does Bilinguality Aefect Performance on a Verbal 
Intelligence Test? 

In order to investigate the possibility that bilingual students, even at the 
college level, are handicapped by a verbal test of intelligence each student in 
the bilingual and in the control group was given an individual intelligence 
test, Form L of the Terman-Merrill Revision of the Stanford Binet (15), 
All but five of the tests were given by the investigator, these five were given 
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by psychology majors in their senior year who had satisfactorily completed 
the testing course under the investigator’s supervision. 

Terman himself recognizes the highly verbal nature of this scale, stating 
( 15, p. 3) that, 

Our efforts to increase the number of non-verbal tests were successful 
chiefly at the lower levels. . . . Language, essentially, is a shorthand of 
the higher thought processes, and the level at which this shorthand 
functions is one of the most important determinants of the level of the 
processes themselves. 

The average intelligence quotient of the bilingual students at tbe college 
level in the present study was 121.99, while that of the control group was 
124.74. Although this shows a difference of 2.75 IQ points the critical ratio 
of only 1.10 shows that it is not a significant difference. 

One verbal factor seemed to be the cause of a possible difference in the 
quotients of the two groups, that factor being the vocabulary score. According 
to Teiman (15, p. 302), we have found the vocabulary test to be the most 
, valuable single test in the scale ... it agrees to a high degree with the mental 
rating on the scale as a whole. ’ Considering this in our two groups of stu- 
dents it was found that the average vocabulary scorp of the bilingual students 
was 25.7, while that of the control group was 26.7 words. This is a difference 
of just one word, having a critical ratio of 1.31. However, 26 words is the 
number required for scoring on^vocabulary at Superior Adult Level II, thus 
“on the average” the bilingual students failed to score on this test by .3 of a 
word. In order to discover whether this actually had had an effect the test 
blanks were reviewed and in every case where a student in either group had 
failed by one word to score at . any vocabulary level the number of IQ points 
thus lost was tabulated. The results showed that both bilingual and control 
groups had lost exactly 42 points in this manner, so that actually the average 
difference in vocabulary did not affect the final score. 

Table 3 shows the per cent passing each item on the Terman-Merrill 
Revision of the Stanford Binet Scale. The percentages are not, in every 
instance, based on a total of 69 cases, since at the upper levels some of both 
groups had already failed all of the tests at a lower level. During the second 
year all students were given the entire scale regardless of failures. The critical 
ratios were not determined in Table 3 unless the differences between the 
percentages were over 10 points. 

At the Average Adult Level it is clear that in' three tests, all dealing with 
verbal items, the differences favoring the control group were either significant 
or approached significance. The only other level at which any differences 
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TABLE 3 

Per Cent Passing Each Item on the Terman-Merrill Revision of the Stanford 

Binet 



Test item 

Bilingual 

Control 

Critical 

ratio 

XIV. 

1. 

Vocabulary 

100% 

100% 



2. 

Induction 

87% 

85% 



3. 

Absurdity 

98% 

98% 



4. 

Ingenuity 

97% 

94% 



5. 

Direction 

86% 

86% 



6. 

Abstract words 

100% 

100% 


A.A. 

1. 

Vocabulary 

97% 

100% 



2. 

Codes 

64% 

67% 



3. 

Different abstract words 

87% 

98% ... 

, 2.88 


4. 

Arithmetic reasoning 

77% 

78% 



5. 

Proverbs 

82% 

96% ... 

. ... 2,64 


6. 

Ingenuity 

72% ' 

65% 



1, 

Sentence memory 

58% 

76% ... 

, ... 2.38 


8 . 

Reconciling opposites 

67% 

76% 


SA I 

1. 

Vocabulary 

74% 

83% 



2. 

Enclosed boxes , 

57% 

58% 



3. 

Minkus completion 

58% 

52% 



4. 

Reversed digits 

61% 

55% 



5. 

Sentence building 

58% 

65% 



6. 

Essential similarities ^ 

89% 

85% 


SA 11 

1. 

Vocabulary 

49% 

58% 




Reasons II. 

66% 

63% 



3. 

Digits 

42% 

47% 



4. 

Proverbs II. 

69% 

78% 



5. 

Reconciling opposites II. 

61% 

66% 



6. 

Memory passage 

56% 

54% 


SA III 

1 . 

Vocabulary 

20 %> 

24% 



2. 

Directions II. 

38% 

50% .. 

1.41 

* 

3. 

Opposite analogies 

36% 

28% 



4. 

Paper cutting II. 

19% 

34% .. 

. ... 1.76 


5. 

Reasoning 

26% 

39% .. 

1.63 


6. 

Digits 

18% 

26% 



were large was Superior Adult III, and here none of the critical ratios was 
above 1.76. From this analysis of the individual items of the Terman-Merrill 
Revision of the Stanford Binet it would seem that 'the differences between the 
groups, although small, are for the most part due to verbal factors. 


The Ehclish Ability of Bilingual Students 

The English Department of American International College made available 
to the investigator the scores of all freshmen on the Purdue Placement Test 
in English '(4). This is used during the college freshman orientation period 
as a means of sectioning incoming students. Here the results were divergent 
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from expectation, the control group had an average score of 129.87, while the 
bilingual students surpassed them with a score of 136,38, although the critical 
ratio was only 1.18, 

When the number scoring in the upper 10 per cent on the Purdue Test 
was considered it was found that the bilingual students had an advantage in 
this respect as well. Twenty and three-tenths per cent of the bilingual stu- 
dents were in the upper 10 per cent, while only 11.6 per cent of the control 
students scored that high. Although the critical ratio was only 1.41, the fact 
that the control group’s 11,6 per cent was nearer the expected 10 per cent 
would seem to suggest that some factor of advantage was at work among the 
bilingual students. This was, of course, contrary to their slight verbal dis- 
advantage on the Binet Scale. 

Since there is always a possibility that the superiority of a group would lie 
within some single segment of an examination it seemed wise to break this 
test down into its constituent parts and compare the average scores on each 
section of the test. The results of this breakdown are tabulated in Table 4. 


TABLE + 

Breakdown of the Purdue Placement Test in English 


Section of the teat 

Ayerage scores 

BU. Con. 

Critical 

ratio 

I. Punctuation 

16.5 

15,7 

.84 

II. Grammatical classification 

11.0 

10.9 

.12 

III, Identification grammatical errors 

19.2 

17.1 

2.34 

IV. Sentence structure 

18.5 

19.1 

.76 

V. Reading 

12.8 

12.0 

.53 

VI, Vocabulary 

16.0 

17.1 

.84 

VII. Spelling 

41.7 

37.7 

2.08 


Except in Sentence Structure and Vocabulary the bilingual student holds 
his superiority on all subtests, and both of these had small critical ratios. 
In Identification of Grammatical Errors and Spelling the critical ratios, 
although not significant, were relatively high and favored the bilingual group. 
The slight superiority of the control group in Vocabulary was almost exactly 
the same as the difference shown in the Binet Scale, and, as we shall see, on 
a test of reading. 

One other approach to the question of English ability is possible, a com- 
parison of the grades received in English by the two groups. In the first 
semester the average grade in English of the bilingual students was 76.4, of 
the controls 75.8, the critical ratio being .39. In the second semester the 
bilingual average rose to 77.3, the control average fell to 75.0, the critical 
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ratio becoming 1.34. Here again, although the difference is small, it is in the 
direction of the bilingual student as the better student in English, 

Reading and Bilingual Students 

A preliminary investigation of six upperclassmen In 1938 had suggested that 
there might be a tendency on the part of bilingual students to develop a read- 
ing disability. Consequently during the first year, that is with the 1939 
freshmen, the Nelson-Denny Reading Test (5) was used as a part of the 
investigation. The average score of the bilingual group was 64,8, that of 
the control group 60.1, the critical ratio of .24 showing this to be insignificant. 

There are two subdivisions in the Nelson-Denny Reading Testj one con- 
cerned with vocabulary and the other with paragraph reading. It is interesting 
to note that the control group continued to hold its small superiority in 
vocabulary here, having an average of 29.6 words as opposed to 29.2 words 
for the bilingual students. On the reading section the average of the control 
students was 36.5, compared with 35.6 for the bilingual students. 

One more approach will demonstrate the high degree of similarity for the 
two groups in reading ability. Accqrding to the norms given in the test the 
*‘level of reading ability” for the groups would be as is shown in Table 5. 
There is almost no difference as can be seen. 


TABLE 5 

Reading Level on Nelson-Denny Test 


Level 

Bilingual 

number 

Control 

number 

Elementary school 

4 

* 5 

High school 

17 

17 

College 

15 

U 

Total 

36 

36 


Because of this high degree of similarity the Nelson-Denny Reading Test 
was not used after the first year of the investigation. But referring to the 
Reading Section of the Purdue Placement Test we see that the critical ratio 
between the scores of the two groups in reading ability was only .53. Quite 
clearly the bilingual student, at the college level, is not handicapped so far 
as reading ability is concerned when compared with his monolingual control. 

The Academic Standing of Bilingual Students 

The next question to be considered is that of the academic standing of the 
bilingual students. Since much college work is verbal in nature (long reading 
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assignments, lecture method of instruction, and written essay type examina- 
tions), it is easy to see how even a slight verbal handicap might function to 
lower the academic standing of bilingual students. Therefore the average 
grades at the end of the first and second semesters were tabulated, the com- 
parison in Table 6 presenting the results. Only 64 of the original 69 pairs 


TABLE 6 

Average Semester Grades 



Average grade 

Critical 

Semester 

Bilingual 

Control 

ratio 

First semester 

73.7 

71.7 

1.26 

Second semester 

77.1 

72.7- 

2.61 


of Tstudents finished the first semester, and by the end of the second semester 
there were only 51 pairs left. 

Although the first semester difference was not significant, that' for the 
second semester approached significance, and since averages alone never tell 
the whole story the grades have been divided in order to show wherein the 
differences between the groups really lie /see Table 7), 


TABLE 7 

Average Semester Grades bv Deciles 


Grade 

Bilingual 

First semester 

Control 

Critical 

ratio 

Second semester 

Bilingual Control 

Critical 

ratio 

90 — 100 

0 

0 

0 

2% 

4% 

.59 

80 — 89 

31% 

13% 

2.'S2 

35% 

12% 

2,65 

70 — 79 

42% 

48% 

.68 

45% 

55% 

1.02 

60 — 69 

17% 

33% 

2.13 

18% 

15% 

.41 

Below 60 

10% 

6% 

.85 

' 0% 

14% 

2.83 

Total 

100% 

100% 


100% 

100% 



Because of the approach to significance of the differences in academic ability 
in the Survey Group it seemed of interest to trace the pre-college records of 
the students, b6th in the Survey Group and in the Intensive Study Group, to 
discover whether the same differences held at the high school and elementary 
school levels. Since in this case one would be studying the pre-college records 
of the same students who were investigated at the college level the findings 
would reflect not merely the result of higher selectivity in the college years. 
This latter might well have been the case had the method used been that of 
studying the high school or elementary school records of other groups of 
bilingual and control students. 
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Owing to the fact that the school system from which the majority of the 
students in the experimental population were drawn refused to grant per- 
mission to examine the school department records, it was possible to use only 
the transcripts of high school marks which were available in the registrar’s 
office at the college. These records were examined for the bilingual and 
control students of both the Survey and Intensive Study Groups, making a 
total of 101 bilingual students, and 101 controls. It will be noted that in 
Table 8 that for the second semester of college there were only 51 cases. 


TABLE 8 

Academic Record by Years for Bilingual and Control Students 


Year in school 

Average grade 

Bilingual Control 

Critical 

ratio 

Second semester college 

77.1 

72.7 

2.61 

(51 cases) 

First semester college 

73.5 

71.1 

1.74 

(89 cases) 

Senior year high school* 

2.61 

, 2.35 

2.82 

(101 cases) 

Junior year high school 

2.55 

2.17 

4.22 

(101 cases) 

Sophomore year high school 

2.56 

2.2S 

3.61 

(101 cases) 

Freshman year high school 

2.67 

2.42 

2.84 


*The high school grades are in terms of the “Honor points” previously described. 


This is due to two factors: (a) the grades for the second semester of the 
Intensive Study Group were not available, and {b) some members of the 
Survey Group did not complete the second semester. 

Since some of the high schools based their records on numerical and others 
on letter grades, it was necessary to record all grades in terms of letter grades. 
Then an arbitrary “honor point” system was used, giving four points for an 
'"A'* grade, three points for a grade, two points for a grade, and 
one point for those' receiving Due to this, and also because of the fact 

that the bilingual students came from 34 and the control students from 33 
different high schools, great stress cannot be laid upon the results. It is 
obvious that many different standards of teaching, marking, and requirement 
have entered into the making of the grades finally recorded in the registrar’s 
office. 

In 59 cases there was a control student from the same high school as a 
bilingual student, but in almost none of these cases were they matched pairs. 
One or the other of the members of 72,2 per cent of the pairs came from 
the city school system which would not grant access to its records. The other 
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26.8 per cent of the pairs came from about 40 different high schools. In view 
of this fact and the small number of cases that would be left it did not seem 
worthwhile to try to trace the elementary school records of this latter group. 

Table 8 shows that the difference in performance remained constant 
throughout high school and is consistent with the first year performance in 
college, showing that the bilingual students did significantly better work than 
their controls. The first semester of college does not show a clear difference, 
probably because of the new situation for all concerned. 

In both groups it is of interest to note that the high school records showed 
that the freshman grades were highest, the senior grades second, with the 
sophomore grades coming next, and the junior year grades the lowest. Thus 
both groups show fluctuations throughout their high school career in the same 
manner. The smallest differences between the groups were found in the years 
in which they made their highest grades. Whether this means that both 
groups did their best possible work in their freshman and senior years (which 
might be true because of the new ^ situation in the freshman year, and the 
incentive of graduation in the senior year), or whether it means that they 
were graded more leniently during these years (the faculty taking into con- 
sideration the previously mentioned factors), it is not possible to determine. 
If the first hypothesis should be true, one might hazard the theory that for 
those years both groups were working more in accordance with the limits 
of their capacity, which would be one possible explanation of the lessening of 
the difference between the groups. This tendency seems to be repeated during 
the first year in college. 

On the other hand, one other tendency should be noted. If the senior year 
is disregarded, there is a consistent and steady lessening of the difference 
between the groups from the junior year down to the freshman year of high 
■ school. There is a possibility that this lessening of the difference might have 
continued had the elementary school grades been available. This might in 
turn suggest that, with growing maturity and its accompanying realization 
of the uniqueness of their position, ambition grew among the bilingual stu- 
dents. However, -since grades for the elementary years were not available, 
and since the diversity of schools from which the groups are drawn to a 
certain extent nullifies any findings, this must remain an extremely tentative 
hypothesis. It is, however, a possible tendency which should be investigated 
with subjects from a more cooperative school system. In connection with this 
tendency it should be noted that the size of the critical ratios does not hold 
for the first year of college performance. It may be that this argues against 
the hypothesis, or it may be that in the junior year of high school the point 
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was reached where ambition added to ability reached its saturation point in 
resultant achievement, and that beyond that point the differences could not 
increase. A study of the differences throughout the whole college course would 
be of value and of interest, but was impossible with the present' group because 
of the high rate of withdrawal. (At the beginning of the third year of the 
study only 18 of the 69 pairs originally in the Survey Group remained in 
college, withdrawals being about equal in the bilingual and contiol groups.) 

Vocational Plans of Bilingual Students and Controls 
In the Survey Group, where the bilingual and control students were not 
matched for socio-economic status, a slight but not significantly higher level 
of vocational choice was found for the bilingual students when that choice 
was rated according to the Edwards Scale. Very much the same finding came 
from a similar study of the Intensive Study Group. A comparison of the two 
groups can be seen in Table 9. The Survey Group, it must be recalled, was 


TABLE 9 

Vocational Choice of Bilingual and Control Students 


Occupational level The Survey Gioup 

(Edwards Scale) Bil. Con. C R. 

The Intensive Group 

Bil. Con. C.R. 

Professional 

38% 

48% 

1.18 

56.2% 

43.7% 

1.01 

Managerial 

13% 

16% 

.50 

9.4% 

6.2% 

.49 

Clerical 

13% 

23% 

1.34 

31.3% 

34.6% 

.28 

Skilled 

0% 

0% 


3.1% 

;12.4% 

1.41 

Semi-skilled 

0% 

0% 


0 % 

0 % 


Unskilled 

0% 

0% 


0 % 

0 % 


No choice 

16% 

13% 

.50 

0 % 

3.1% 


Total 

100% 

100% 


100% 

100% 



not matched for socio-economic status, while in the Intensive Study Group the 
Barr Rating of Occupational Status (14) for the fathers of the bilingual 
students was 10.07, for the control students fathers 10.25, with a critical ratio 
of only .24. 

All tho^e in the Skilled classification for the Intensive Study Group are 
students planning to go into aviation. The' difference in the per cent wanting 
to go into the Clerical level is ironed out by matching for socio-economic 
status, but the higher percentage (still not significant) of bilingual students 
planning on Professional occupations remains. 

While these differences in occupational choice are not significant, they are 
consistent enough to warrant further investigation. Consequently the Strong 
Vocational Interest Blank (12) was used In order to check on the congruence 
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of interest expressed and interest as shown in the testing situation. The 
average level of occupational choice for the bilingual students on the Edwards 
Scale is 2.16, that of the control students 1,81, with a critical ratio of 1.40. 
Scored on the more discriminating Barr Scale this difference disappeared. The 
average Barr Rating of the bilingual students being 13.75, and that of the 
control students 13.67, with a critical ratio of only .17. 

The first comparison made in order to check the congruence of interests 
was through a comparison of the number of ''B/' and ratings re- 

ceived in their chosen field by the students in each group. The results shown 
in Table 10 indicate that what differences there were favored the bilingual 


TABLE 10 

Per Cent of Students Making or "C Ratings in Their Chosen Vocation 

ON THE Strong Vocational Interest Blank 


Rating 

Bilingual 

Control 

Critical ratio 

A 

56.3% 

46.9% . ' 

.76 

B 

40.8% 

43.7% 

.25 

C 

3.1% 

9.4% 

1.05 


students,, but they are not important. Thus it would appear that the slight 
difference in vocational choice between the groups is based on interests which 
are actually possessed by the students. 

In order to discover whether there were any differences between the groups 
in their average interests as tested by each of the scaled the average scores for 
both men and women have been calculated on each scale for which the tests 
were scored. For the men the six group interest scales were used (Biological 
Sciences, Physical Sciences, Social Sciences, Business Detail, Business Contact, 
and Literary). For the women the scales used were those of Y.W.C.A. Secre- 
tary, Teacher of English, Physician, Stenographer-Secretary, and Nurse. The 
first three of these were chosen on the basis of the factor analyses of Crissey 
and Daniel (2) giving factors of Interest in People (Y.W.C.A.), Interest 
in Language (Teacher of English), and Interest in Science (Physician). 
These three factors are matched on the men’s blanks respectively by the scales 
for the Social Sciences, Literary, and Biological Sciences. A factor was found 
for men (Thurstone, reported by Crissey and Daniel), of Business, but this 
was not found for women; the fourth factor for women was Male Association' 
(not matched by any factor for men) which has a strong positive loading in 
the Nursing scale. The average scores in the various scales are tabulated in 
Table 11. 

Of particular interest to us are the scores of the three factors which are 
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TABLE 11 

Average Standard Scores on Scales of Strong Vocational Interest Blank 


Scale ’ 

Bilingual 

Control 

Critical ratio 

Biological sciences 

Men 

33.3 

35.3 

.70 

Physical sciences 

30.3 

30.9 

.19 

Social sciences 

35.6 

36.8 

.51 

Business detail 

4-3.2 

34.1 

2.61 

Business contact 

41.5 

41.9 

.15 

Literary 

36.5 

39.8 

1.28 

Y.W.C.A. secretary 

Women 

24.4 

17 9 

1.22 

Teacher of English 

* 28.7 

16.6 

2.71 

Physician 

19.9 

20 9 

.21 

Stenographer-secreta ry 

41.0 

50.1 

1.79 

Nurse 

36.5 

42.9 

1.21 


found in both the men’s and women’s scales. Interest in People wfis found 
to be not significantly different for the men (critical ratio *51), nor for the 
women although the critical ratio is higher (1.22).. In the case of the men 
Interest in People is somewhat higher for the control students, with a reversal 
for women where the bilingual students have the higher interest. However, 
since neither difference is significant we shall not consider this further. 

Interest in Language shows this same reversal, the control men and the 
bilingual women having the 'greater interest. For the men the difference is 
not significant (critical ratio 1.28), but for women it is (2.71). At this point 
it becomes important to consider the correlation found in the Survey Group 
between ability as measured by the Henmon-Nelson Test and English ability 
as measured by first year grades in English. For the bilingual the Pearson 
Product-Moment correlation was . +,450, for the control women it ^vas 
+.474, the critical ratio being only .12. Thus this significant difference in 
ivierest in language on the part of bilingual and control women is not re- 
flected in a higher ability in language as tested by the relation between 
capacity and grades received. But it becomes of interest when one considers 
also the fact that for the men (where the difference in interest is not signi- 
ficant) there is a correlation of +.511 for the bilingual students between 
their Henmon-Nelson scores and their first year English average, and one of 
+.692 for the control men, the critical latio being 1.72. 

These facts suggest that perhaps the greater interest in language on the 
part of bilingual women serves as an incentive for performance in English, 
so they show an insignificant difference in performance when compared with 
the control women. 'The bilingual men, lacking this greater difference in 
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intereH fall behind the control men in the extent to which their ability 
correlates with their performance. 

This same sort of relation between mental ability and language achievement 
was found by the author in a previous study (9) where a correlation ' (for 
non-bilingual students) between meiltal ability as tested by the Henmon- 
Nelson Test, and ability in German as tested by first year grades in German 
was -j-,629 for women, and -)-.125 for men. The same type of difference 
was found by compaiing the performance of men and women on the Coop- 
erative Geiman Test with their ability as measured by the Henmon-Nelson 
Test, the correlation for women being -l-'338, and for men — .091. It may 
be that here we have ’simply a sex difference in language interest, which is 
reflected either in a simple language learning task (a foreign language studied 
in college), or the more complex language learning situation of a bilingual 
environment. On the other hand it is possible that the greater interest in 
language shown by the women who are bilingual was due to a feeling of 
inadequacy, and thus it may be one indication of a source for the greater 
ambition of the bilingual students and may serve as one possible cause of their 
superior academic performance. 

In regard to the third factor, an Interest in Science, neither of the groups 
showed any significant differences. The critical ratio for the men was .19, 
and for the women .21, in both cases the slight difference which existed favor- 
ing the control groups. 

The Business factor, foun^ only for the men’s scales, shows a critical ratio 
of 2.61 favoring the bilingual group in Business Detail, but no difference 
as measured by the scale for Business Contact. This difference is not reflected 
in the occupations chosen by the bilingual students, where there is a critical 
ratio of only ,28 on the Clerical level. This becomes important then as being 
the only instance in which the vocational choices expressed by the students 
do not seem to be comparable with their vocational interests as those are 
measured by the Strong Blank. - 

The single factor found for women, but not present in the men’s scales, 
that of Male Association, showed a critical ratio of 1.21 favoring the control 
group. This may be an evidence of a slight rejection of Male Association 
(or even of repression perhaps due to failure to secure a sufficient amount 
of said attention and association), on the part of the bilingual women,' If so 
its basis probably lies in feelings of inferiority, but this is speculative and not 
of importance without further evidence. 
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Summary and Conclusions 

1. The Survey Group consisting of 69 freshmen at American International 
College who had been bilingual in childhood (24 women and 45 men) was 
matched on the basis of the Henmon-Nelson Test of Mental Ability^ as well 
as for age and sex, with a control group. Critical ratios ranging from .16 to 
.48 in regard to the number of items attempted on the Henmon-Nelson Test 
and the number of items passed; and critical ratios between .01 and .16 in 
regard to the per cent of the final score made on each type of problem, demon- 
strated the validity of matching the bilingual students and their controls by 
means of this test. The Intensive Study Group, consisting of 32 freshmen 
at American International College who had also been bilingual in childhood, 
was matched on the basis of the Henmon-Nelson Test of Mental Ability j 
as well as for age, sex, and socio-economic status. The main part of this study 
is reported elsewhere, but two phases of it were considered here: the pre- 
college academic performance of the students and their vocational plans, 

2. On an individual verbal test of intelligence (the Terman-Merrill Revi- 
sion of the Stanford Binet Scale, Form L), the averages of the two groups did 
not differ significantly. Only one item in the scale, telling the difference 
between abstract words at the Average Adult Level, showed a significant 
difference between the groups. But of the six items showing a difference of 
more than 10 per cent, five involved verbal factors. These facts showed that a 
slight, although not significant, handicap of a verbal nature existed for the 
college level bilingual students. It was not, however, sufficient to affect 
significantly performance on a verbal test of intelligence. 

3. Although none of the differences were significant, the bilingual students 
showed a consistent superiority in English ability (except for performance on 
the Binet scale) . This was demonstrated by the higher average score on the 
Purdue Placement Test in English, a larger percentage of the bilingual stu- 
dents making scores in the upper 10 per cent according to the norms, and by 
higher grades in English courses during the freshman year. 

4. The bilingual students in the Survey Group were not handicapped in 
reading ability, as was demonstrated by an almost identical performance on 
the Nelson-Denny Test by the two groups; and by the insignificant difference 
between their averages on the reading section of the Purdue Test. 

5. The academic performance of the bilingual students in the Survey 
Group was not affected by the slight verbal handicap shown on the Binet, 
which was, of course, offset by their advantage in English achievement. In 
fact the bilingual students were found to do consistently better academic work 
throughout both semesters of their first college year. 
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6 . The further investigation of the pre-college academic performance of 
the students in both the Survey and Intensive Study Groups revealed the 
fact that the difference in performance was a real one, significant at every 
level throughout the high school years, and that it favored the bilingual stu- 
dents. However, in view of the lessening of the difference with each year 
below the junior year in high school, it became increasingly?' possible -to say 
that a compensatory drive arising from geneial insecurity, which was created 
by poor rapport with the environment, was a contributory cause in their 
difference in achievement. 

7. There was a slight, but not significant, evidence of a higher level of 
vocational plans on the part of bilingual students. This was found consistently 
in both the Survey Group and the Intensive Study Group, However, the 
slightly higher vocational plans of the bilingual students were based for the 
most part on congruent interests as measured by the Strong scale. 

8. There was some evidence from the difference (approaching significance) 
on measured interest in Business Detail that the bilingual students should 
have expressed more interest in this held. 

9. The bilingual women (although not the bilingual men) had a signifi- 
cantly greater interest in language. This may reflect simply a sex difference, 
or it may be that the driving power coming from this greater interest explains 
why the bilingual women more nearly equalled the control women in per- 
formance as compared with ability than did the men. 

Summarizing most briefly one might say that, it becomes clear at least at 
the college level, there are no continuing effects which stem from a bilingual 
childhood and which shows themselves in the academic records, vocational 
choices, or English ability, of bilingual students. Neither does bilinguality 
seem to have any significant effect on the performance of college age bilingual 
students on a verbal test of intelligence. If there were a bilingual handicap 
in. childhood functioning in either academic or verbal adjustments it has 
certainly become stabilized by the first year of college. 
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SHORT ARTICLES AND NOTES 
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THE SCORES ON THE REVISED MINNESOTA PAPER FORM- 
BOARD TEST AT DIFFERENT GRADE LEVELS OF A 
TECHNICAL-INDUSTRIAL HIGH SCHOOL* 

Psychological Test Bureau y Roch ester t Ne^ York 


W. J. Morgan^ 


Because of the heavy concentration of large industries in Rochester, New 
York, with such companies as Eastman Kodak, Bausch & Lomb, Ritter, and 
Taylor Instrument, there has been a steadily growing demand for training 
in the technical skills. Trade training classes and technical schools' in the 
city have grown rapidly, so rapidly in fact that the technical-industrial high 
school found it necessary in 1939 to establish objective criteria for the 
selection of the most capable pupils from the many who applied, because 
facilities were not available for the accommodation of all. 

A testing program was, therefore, established for the selection of pupils. 
Since individual tests of mechanical abilities, such as the Minnesota Mechani- 
cal Abilities Tests, could not be used because of the limitations of time 
and personnel, a battery of group tests was used. The tests were: the Mac- 
Quarrie Test of Mechanical The Revised Minnesota Paper Form- 

board Test (Series AA)y and the Revised Alpha Intelligence Examination 
(Wells revision No. 7). An intelligence test was included, since academic 
subjects are, of course, part of the curriculum in a technical-industrial 
high school and verbal intelligence is known to have discriminating value 
for academic courses. 

These tests were given to all of the 389 eighth grade pupils from 

^Received in the Editorial Office on April 6, 1942. 

^The author wishes to expiess his appreciation to, the following persons in the 
Rochester Public Schools who made this study possible: Miss A. Leila Martin, 
Director ,of the Department of Child Study; Mi. Verne A. Biid, Assistant Superin- 
tendent of Schools; and, Mr. Howard S. Bennett, Principal, Edison Technical & 
Industrial High School. 

^Revision hy Likeit and Qqasha, sold by the Psychological Corporation in New 
York City. 
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of arithmetic was substituted^ Kenneth Beach, in an extensive doctoral 
investigation,® later corroborated the a priori judgment of the psychologist. 
Beach found that whereas the Minnesota Paper Foimboard Test did not 
differentiate between good and poor shop pupils in the 10th and 11th grades, 
the test in the fundamentals of arithmetic yielded significant differences be- 
tween failures and successes in shop. 

OSS~Bldg. 1, Room 2U2 
25 ^ Constitution 
WashhigtoUj D. C. 

'^This test has pi oven very useful in the selection of pupils for technical and 
industrial courses and for the selection of apprentices in industry. Although pri- 
vately printed, the author will send sample copies to interested persons. 

^Prediction of Su'ccess in Shop Courses in a Technical and Industrial School by 
Kenneth Beach. The thesis is available through the Library of the Graduate School 
of Cornell University, Ithaca, New York. 
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(W atsoTij G,j et al. Civilian Morale. Second Yectrbook of the Society 
for the Psychological Study of Social Issues* Boston: Houghton Mifflin, 
1942* Pp, 463,) 


Reviewed by Howard Davi^ Spoerl 


This survey of the psychological problems of morale was ready for the 
press when the United States entered the war. Some manuscripts were 
revised, and material dating to March, 1942, found its way into the book, 
On the whole the lack of need for basic changes speaks well for the general 
adequacy of the enterprise as conceived and executed. 

Twenty contributors furnish chapters on various phases of morale. These 
include theoretical studies of the psychological nature of morale, special 
topics like morale and leadership, propaganda, news ; morale among students, 
Jews, Negroes, and in Canada; industrial and labor morale. A concluding 
chapter by G. Murphy provides comprehensive comments. 

The divergence of interests and methods is strikingly balanced by the uni- 
fied coordination of findings which the authors achieve. They comprise 
the view that civilian morale in this country is favorable, that there are 
known and workable methods of promoting it, and that psychologists have 
much to contribute to public needs. As G. Murphy confesses, however, the 
fate of their contribution in official quarters is subject to grave doubts. 
Social psychologists have begun their study of pressing problems on a high 
and practical level, but they are newcomers to the agencies that might 
utilize their recommendations. In the opening chapter, for instance, G. W. 
Allport describes 11 characteristics of good morale, citing such items as 
voluntary cooperation, respect for the person, broadness of view, tolerance, 
etc. — in the seemingly over-sanguine hope that his observations will count 
for something. Other contributors proceed in a similar spirit. But actual 
events and recent policies are often decidedly at variance with the liberal 
and psychologically sophisticated aim. More than once the book empha- 
sizes the need for revealing to the public just what it has reason to expect 
and just what will be expected of it. This principle is flatly contradicted 
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by the flow of rumor, the announcement and revision of decisions in regard 
to rationing, civilian defense, selective service, etc., and by many kinds of 
uncertainty produced in a citizenry that is generally desirous of co- 
operating. This state of affairs, besides other considerations, urges a 
close scrutiny of the work for outstanding defects, that- scientific psychology 
may be aided to secure the recognition it deserves and also a greater oppor- 
tunity to be concretely effective, 'As a whole the book is well done, but it 
may be examined critically for shortcomings under three principal headings. 
These are : inadequate developmental insight, inadequate dynamic insight, 
and failure of scientific objectivity. 

Although five chapters are devoted to the theme ^'How Morale Develops,” 
with one shining exception they fail to come adequately to grips with the ^ 
realities of longitudinal causation. Thus Tippitt^s study of youth groups 
largely brushes aside the psychological genesis of youths* outlooks in terms 
of their peisonal pasts. Elsewhere a chapter on student morale charts shifts 
of student opinion in recent years in apparent disregard of the fact that 
at the college age everything depends, not upon what the previous college 
generation thought, but upon the. successive effective influences in childhood. 
Clinical experience shows that the student’s age when the depression hit his 
family, his year of birth, the coincidence of puberty with various external 
events, etc., are far more significant than thought-traditions in an institution 
of constantly changing personnel. Moreover, such phenomena as these are 
open to collective study at the college level, and their importance for our 
knowledge of morale is considerable. , Whatever may he the outlook at 
present, if the war lasts for five years, new and different factors will have 
become operative upon the freshmen of that later period. Politicians some- 
times make capital of illicitly static* portrayals of given situations; such 
an error is inexcusable in a social scientist. L. B. Murphy’s chapter ‘^Chil- 
dren Are Important to Morale,” on the other hand, not only avoids the 
shortcoming just mentioned, but makes it clear that the problem of main- 
taining morale is a perpetually changing problem, simply because people 
grow up. 

As to the insufficiency in dynamic point of view, nearly the entile book 
offends to some extent in this respect. Wliile, as might be expected, the 
various authors pay much attention to motivation in general, they seem to 
have almost no interest in the nature and meaning of particular motives, 
and their analyses of morale thus suffer from “face value” interpretations 
of superficial phenomena. This is outstandingly the case in D, Rugg’s 
strategic chapter entitled “American Morale When the War Began,” which 
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is a painstaking study of the results of opinion polls. When asked certain 
questions people will state what they think they think, want, or are willing 
to do. What is behind all this is organizations oi dynamic forces within the 
personality, more or less beset by or free from unconscious conflict. Much 
depends upon the stability of these inner integrations, regardless of the firm- 
ness with which the frequently heterogeneous and symbolical declarations 
related to them are expressed. To one person, *'^aU-out aid’^ may signify 
chiefly readiness to release a conflict based, say, on a sibling rivalry of long 
standing. To another, “approval of the President” may indicate basically 
the discovery of a socially approved outlet for fierce egocentric striving. 
It makes a difference what is going on inside if social actions and especially 
the use of human resources are predicated upon the otherwise uniform 
expressions of opinion about objective matters. One kind of motivation is 
reliable, another is not, and the knowledge that all people seem to be strongly 
motivated in a given direction is of little value unless the nature of the 
fundamental motives, and especially of conflicts between motives, are taken 
into account. One chapter, by K. B. Clark, on “Morale Among Negroes,” 
displays an adequate grasp of what is called for, as does to a lesser degree 
that on “Morale and National Character” by Bateson, On a non-psycho- 
analytical basis L. B. Murphy shows much appreciation of the complexity 
of the problem of inner dynamics, and of how to study it. Otherwise, there 
is something appallingly shallow about the book’s easy whitewashing of 
national morale in terms of opinion polls alone! 

The charge of. lack of objectivity is a serious one, and yet it* seems clear 
as much from topics avoided as from those included that several conclu- 
sions (again excepting the Murphys, Clark, and Watson) are helped along 
by wishful thinking on their authors’ part. Morale is repeatedly defined in, 
terms of conscious ideation rather than basic inner dynamics. Since the 
thoughts of people have undergone steady change in a given direction, it 
is tempting to suppose that their present preoccupations and future actions 
conform to the trend, and that thei-efore success to the cause is assured. 
The chapter on opinion polls is perhaps the worst offender. Many of the 
specific questions asked had their own internal propaganda value, a fact that 
Rugg admits in one place. Most of the actual responses are not inconsistent 
with attitudes and readinesses running decidedly against the public interest. 
The interpretation of poll results, however, is such as to suggest a far 
greater degree of dependable solidarity in the^total population than probably 
exists. Incidental material in other chapters supports this doubt. For in- 
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Stance, Clark seems to show satisfactorily that Negro morale is extremely 
low; and there are nearly thirteen million Negroes in the United States!. 

Again, it seems strange that psychologists, of all people, should accept at 
face value as something natural and trustworthy any marked collective about- 
face in attitude. Of what value are the laws of habit-formation and per- 
sonality development, if sudden shifts of ideological wind are to be accepted 
as sure signs of reorganization of readiness to action? This observation 
incidentally suggests one very important omission from the book, namely, 
some study of religious institutions in present-day society, which in many 
cases demonstrate the effects of integration around moral principles as opposed 
to opportunistic headline-chasing. 

An even more ominous sign of wishful thinking is the regular avoidance 
(except by L. B. Murphy and one or two others) of recognition that at best, 
participation in warfare is in itself a psychologically disintegrative enterprise. 
Doubtless faulty integration, maintained as a personality conflict, is pre- 
existent in most individual instances, as one would expect in a competitive 
social order; while this condition need not be disastrous to war effort, 
since aggressive action releases tension, it must ' fearfully complicate the 
peace effort to follow — unless further magical “about-faces*’ are to be 
believed in. It is the social duty of the psychologist to seek to determine the 
extent to which populations can go on living essentially maladjusted lives, 
even though “everybody’s doing it.” Apart from the implication of pre- 
existing inner conflict, there is the tremendous question of the production 
of future disintegration in contemporary children, particularly as the war 
effort, always , adult-value-centered, subjects them to increasing degrees of 
neglect, insecurity, and rejection. Mrs. Murphy- offers excellent recom- 
mendations for averting such catastrophes. But inasmuch as these would 
be accepted reluctantly if at all by a nation that simply doesn’t know how 
to rear children properly in peace time, the probability of their effectiveness 
when guns must come before butter is negligible. Her chapter shows clearly 
the extent to which we are in danger of producing a future population 
that could with difficulty administer any responsible social system, let 
alone a democratic onel 

A further defect of the book is the unrealistic way ip which plans are 
projected for the maintenance of cooperative social life by enlisting the re- 
sources of the population, without regard for the fact that the functioning 
population is beginning to suffer scattering and liquidation through combat 
and other casualties. Morale could be maintained at an unbelievably high 
level, and the population could put itself on the map democratically as 
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never before, in accordance with the psychological principles and demon- 
strations, if it were not for the awkward business of killing, destruction, 
debasement of taste, economic waste, ethical deterioration, delinquency, mal- 
nutrition, familial disruption, etc., attendant upon the prosecution of war. 
Any attempt to deal with morale that does not adequately take all this 
into account in advance comes dangerously close to being mere academic 
ivory-towerism. 

Finally it is a disservice to the public to produce a study of morale which 
in its definitions and techniques assumes an Allied victory. On the sup- 
position that this should not come to pass, will there not still be a place for 
morale? People will go on living — somehow; collective life will not cease. 
Perhaps journalists can be pardoned for not facing such a contingency; 
social scientists who must do the best they can by the facts they have, cannot 
afford miscalculations of this order. Again it may be said that the Murphys 
and Clark show awareness of the problem. It is refreshing that two authors 
quote part of an older and highly inclusive definition of morale once offered 
by G. Stanley Hall, informing us that morale exists “when we face reality 
gladly . . . even if it is grim and painful, and never doubt . . . that even if we 
are defeated and overwhelmed in' a good cause all is not lost.’’ The S.P.S.S.I, 
should consider this aspect of the matter in future publications, just as It 
.should relate the psychological problems of the war less to a purely ideological 
conflict of democracy and dictatorship, and (with Watson) recognize that 
people fight ultimately within frameworks of economic competition. 

Department of Psycholoffy 
American International College 
Springfield, Massachusetts 
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SOLUTION BY RHESUS MONKEYS OF PROBLEMS INVOLV- 
ING SECOND ORDER SIGN BEHAVIOR 
WITH INTER-MODAL CUES^' 

Depart me fit of Psychology, Unifversity of JPiscofisut 


Tpihodore Spaet^^ 


A. Introduction 

The purpose of this investigation was to study the behavior of rhesus 
monkeys presented with a problem in which initial reaction to a pair of 
differential auditoiy stimuli determines final response to a pair of differential 
visual stimuli. Situations of this type in which one variable determines the 
response to a second variable have been defined by Lashley (13, p. 174-) as 
“generalizations of a second order.*' Spaet and Harlow (18) have suggested 
the term “second order sign behavior” to describe situations of this type in 
which generalization is not demonstrated. Solution of problems involving 
such behavior has been reported by Rose (17) on the rat; by Robinson (16), 
Bromer (1), Weinstein (19), and Harlow (5), on the monkey; and by 
Kohts (11), and Nissen and McCulloch (14), on the chimpanzee. In all 
these studies, with the possible exception of that by Rose, the primary and 
secondary^ variables have been in the same sense modality, namely, that of 
vision. In the present study the primary and secondary variables are in dif- 
ferent sense modalities. 

The general approach used in the present experiment has many points 
of similarity to that described by Weinstein (19) in his first matching-from- 
sample test. Both studies can be considered as matching-from-sign problems 
in which one of the stimuli constituting the primary variable is first pre- 
sented. Only on the basis of this differential cue can the subject respond 

^Received in the Editorial Office on July 11, 1942. 

**This work was suppoited in part by a grant fiom the special Research Fund 
of the Univeisity of Wisconsin for 1940-41, The author wishes to thank Dr, H. F. 
Harlow for his coopeiation, 

^The classification of order of variables used here is in terms of tempoial sequence 
The primary variable is defined as the vaiiable to which a differential response 
is first made. The secondary variable then becomes those stimuli to which a subse- 
quent and dependent differential response is made. In the matching-from-sign prob- 
lems (5, 19, 20), the primary and secondary variables can be clearly described; 
whereas in problems of the oddity type (1, 16, 18), it is impossible to diffeientiate 
between the two. , 
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appropriately to the choice situation. In the present experiment it is a par- 
ticular sound which indicates the correctness of a given choice-object • in 
matching-from-sample the nature of the sample-object determines the choice 
object to which response must be made. The position and the nature of the 
correct choice-object is reversed from trial to trial in both studies. 

B. Pertinent Literature 

Though few studies have been reported in which auditory problems are 
presented to sub-human primates, the data which have been obtained indi- 
cate that these animals have auditory capacities similar to those of man and 
that they can utilize auditory cues in solving problems. Studies by Wendt 
(21) on the monkey and by Elder (2) on the chimpanzee show that the 
auditory acuHy of these animals is quite similar to that of man. 

Two studies have been reported in which auditory discriminations have 
been_ learned by monkeys. Woodrow (22) taught rhesus monkeys to dis- 
criminate between pairs of tap series differing only in the number of equally 
spaced taps. The best performance obtained was discrimination between four 
vs. five taps. Kluver (10) effected auditory discriminations in Java monkeys 
using bells, buzzers, and horns as sources of stimuli. The data indicated 
a high degree of transfer from one discrimination pair to successive pairs. 

C. Subjects and Apparatus 
1. Subjects 

The subjects were a pair of rhesus monkeys. Nos. 64 and 65, about four 
years of age. These animals had received extensive taming, and had been 
thoroughly adapted to the experimental situation before any tests were car- 
ried out. They had both been trained on a series of discrimination and 
discrimination reversal problems (6) prior to the beginning of the present 


Apparatus 

All testing was done in a cage like the one described by Harlow and 
romper (7) except for two essential modifications; the one-way vision screen 
was held in a hinged door instead of in a sliding panel; and the test tray 
remained in a constant position during any day’s test period, as contrasted to 
the moving test tray previously described. 

The stimulus-objects were a green, wooden T, in height, nailed 

uprig t on a square base 2" x 2 " ; and a brass push button 2>^" in diameter 
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similar to the kind used for doorbells. The bases of both objects were lined 
with felt to permit noiseless placement. 

The stimulus-objects were presented on a test tray of unpainted wood, 
8" X 24/^ containing two food wells in diameter. The food wells were 
15" apart center to center and were 3" from the front of the tray. 

Two sound sources were used : a doorbell, and a buzzer. The doorbell 
was the louder, and the higher in pitch of the two. Determination of the 
sound to be produced was effected by means of a four-pole, double throw- 
switch; and a doorbell push button was the means of making the circuit. 
A single dry cell battery served as the source of current for both sound 
sources. 


D. Procedure 
1. General Test Procedures 

In the following problem, the subjects were trained to displace the green T 
upon presentation of a series of short sounds from the buzzer, and to dis- 
place the brass push button following one long sound from the doorbell. 
A trial was run in the following manner: with the forward screen down, a 
small piece of orange was placed under one of the stimulus objects. The 
appropriate auditory stimulus was then given, the forward screen raised, 
and the subject allowed to make a choice. If the response was correct, the 
subject immediately received the food reward. If the response was incorrect, 
the subject received no food, but the correct object was lifted by the experi- 
menter and the associated sound again presented. The forward screen was 
then lowered, and repeated presentation of the same stimulus situation given 
in the manner described above until a correct response was made. T^hus, a 
trial as described here is not completed until the food reward is obtained. 
Using this method, a constant number of food rewards is obtained each day, 
though a variable number of responses in which the stimulus-object is dis- 
placed may be made. This training technique is similar to that used by 
Krechevsky (12), and differs from that designated by Hull and Spence (8) 
as the “correction method,” since repetitive errors can be made on a single 
trial. 

Twenty-five trials were run each day. The order of presentation of trials 
was so arranged that each position and each object was correct an equal 
number of trials in a two-day run, and the frequency of either differed by 
not more than one trial in any given day. The order of presentation of 
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correct object and correct position was in random^ and predetermined order 
with^ no object being correct for more than three successive trials, and no 
position being coriect more than four trials in succession. Four ’different 
series were presented in order, each covering a day’s trials. 

The criterion for solution of the problem was not less than 80 errorless 
trials in the 100 successive trials constituting a four-day run. 

Upon attainment of the criterial score, control trials were' run in which 
the one-way vision screen was introduced between the subject and the experi- 
menter. These trials were run as described above, save for the fact that the 
experimenter was always hidden from the subject, and the stimulus-objects 
were always placed on the tray in the same positional oider; the leftmost 
object first, the rightmost object last. 

2. Preliminary Procedures 

Prior to the beginning of the experiment proper, 100 trials were run to 
accustom the subjects further to the stimuli and the test situation. In these 
trials the forward screen was never lowered. Food was placed under one of 
^e stimulus-objects and the appropriate sound simultaneously presented. 

1 he monkey was then allowed to make a choice, and a trial completed in 
the manner described above.' This method has been described by Weinstein 
(20) as a tutoring procedure. 


3. AdaptatioJis of the General Test Trocediires 

.Several alteraUons in the experimental procedure were made in the course 
of training. Originally a single presentation of the sounds was given (two 
half-second buzzes, or one two-second ring), and the forward screen was not 
raise until the sounds had ceased. Consequently, a short period of delay 

of the primary and secondary variables. After 
^ ^ presentation of the sounds was continued until 

the subject had displaced a stimulus-object. At this time, ,the technique 
0 mising the forward screen slowly (total time about two seconds) was 
instituted to prevent the animals from immediately displacing the nearest 
stimulus-object. 

_ After 800 trials had been run, it was discovered that the trial-order series 
in use allowed a score significantly dieyond chance if the subjects responded 
^ ^ Simple positional alternation. A new series was then intro- 
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duced which eliminated such a possibility. Alter introduction of the new 
series, use of a negative incentive, a shaip from the experimenter was 

made whenever an incorrect stimulus object was displaced. This procedure 
resulted in hesitation by both subjects before making a choice. On occasions 
when the negative incentive appeared to disturb the subjects, it was omitted 
for the following few trials. The negative incentive was not administered 
during the control trials when the one-way vision screen was used. The 
verbal as a means of producing inhibition of response has been success- 

fully used by Woodrow (22) in tap series discrimination, and by Weinstein 
(20) in a color categorizing problem. 

E, Results 

The problem of second order sign behavior involving two sense modali- 
ties was solved by Animal 64 in 2300 trials, and by Animal 65 in 2000 
trials. These data are presented graphically in Figures la and lb. After 
introduction of the one-way vision screen, Animal 65 again attained a cri- 
teria! score in 200 trials. Animal 64, on the other hand, adapted to this 
innovation quite slowly, though her score was significantly beyond chance^ 
after the first 100 trials. 

For both subjects, the learning curve may be divided into two stages: 
(a) those trials in which a brief delay was interposed between the auditory 
and the visual stimuli, and (Zi) those trials in which the auditory and visual 
stimuli were presented simultaneously. The learning curve for Stage (b) 
is an S-shaped learning curve If considered by itself, and it is quite con- 
sistent for the two subjects, In both cases there is a rapid initial rise from 
a chance score, a long plateau with a score close to the three SD beyond chance 
line, then another rapid rise to solution, 

The learning curves of the two subjects differ markedly for Stage (a). 
Animal 65 showed little evidence of learning during this time. Learning had 
definitely taken place in the case of Animal 64; but what was learned was 
not the problem as outlined. The animal had learned to do simple positional 
alternation. The series in use was so constructed that such a behavior pat- 
tern could result in a score as high as 70 per cent in any 100 consecutive 
trials. Introduction of a new series in which alternation would result in a 

®AIl calculations of statistical significance were made using the formula, 

V/»(100— /i) 

(Tp ~ where p = the theoretical chance per cent. A score of 3 sigma 

or more above chance was taken as significant. 
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FIGURE I 

chance score, dropped the animal’s performance to the chance level. The 
learning curves of alternation by Animal 64 are presented in Figure 2. The 
curves show that the animal maintained a tendency to alternate through 
final solution of the problem even though such behavior later occasioned 
as many errors as correct responses. Animal 65 developed no clear-cut alter- 
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FIGURE 2 

Learning Curve of Alteration by Animal 6+ 


F. Discussion 

As has already been pointed out, the present investigation belongs to the 
general class of problems involving a second order sign behavior; and it is 
most closely related to the matching-from-sign problems, as exemplified by the 
work of Kohts (11), Weinstein (19, 20), and Rose (17). Since similarities 
have already been described, emphasis need be given to only certain salient 
differences. , 

In the matching-from-sample situation, the primary and secondary varia- 
bles are identical, and are therefore complete sensory equivalents. Such 
equivalence might be considered as constituting the simplest possible match- 
ing situation, involving what Revesz (15, p. 338) has called mere “ability 
to cognize on a sensory plane,*’ In problems such as ours, where the primary 
and secondary variables are in different sense modalities, there is no reason 
to believe that any preferential relationship exists between either of the 
stimuli comprising the primary variable and either of the stimuli of the sec- 
ondary variables. Variations and inadequacies of the techniques in the re- 
ported investigations make it impossible to determine directly whether or 
not there is any relationship between problem difficulty and degree of sen- 
sory equivalence between primary and secondary variables. 

Another difference lies in the nature of the response to the primary varia- 
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ble. In the matching-from-sample situation, the subject is first trained to 
orient to the sample-object; and response to it is rewarded. In the present 
study, the animal receives the primary sign (auditory stimulus) regardless of 
bodily orientation or cage position. Furthermore, he makes no overt spatial 
response to the primary sign, and receives no reward from it. The tendency 
toward a position stereotype, which develops in the matching situation, is 
consequently eliminated at the outset, since the auditory variable is by its 
nature “locus free,” as this term is used by Weinstein (20), Again, the 
effect of these factors upon the rate of learning has not been measured. 

Studies, such as 'those reported by Hunter (9) and Girden (3) bear a 
certain superficial resemblance to the present investigation. In all these cases, 
two auditory stimuli are presented, each eliciting a different response. The 
former two studies cannot be classified as problems involving second order 
sign behavior, since each of the stimuli constituting the auditory variable is 
always associated with a single response patteim. Thus, clapping always elicits 
a right turning response in the T maze, whereas silence produces turning to 
the left (9). A buzzer at the right causes flexion of the leg; a buzzer at the 
left elicits no response (3). In experiments of this type, there is a constant 
relationship between a particular stimulus and a particular effector pattern. 
There is no such simple stimulus-response relationship in problems involving 
true second order sign behavior. Either stimulus of the primary variable (as 
bell or buzzer) may elicit either of the two effector patterns j namely, response 
to the object in the left or the right board position, depending upon the sec- 
ondary variable, the nature (or object quality) of the choice stimulus-objects. 

The data obtained in the present study offer a contribution to the multi- 
factor interpretation of learning proposed by Spaet and Harlow (18). Ac- 
cording to such an interpretation, learning involves the subordination of one 
or more incorrect response tendencies, and the resulting emergence of the 
correct response tendency to a position of dominance. Response in any par- 
ticular trial is governed by a number of competing response tendencies which 
may or may not be antagonistic. Consequently, incorrect response tenden- 
cies may lead to correct responses. Such ambiguous reinforcement of any 
particular response increases the complexity of problems containing several 
variables by decreasing the frequency with which a particular sign is differ- 
entially reinforced in relation to all other signs. 

The establishment of the incorrect response tendency of positional alter- 
nation by Animal 64, and its subsequent subordination are in keeping with the 
multi-factor interpretation of learning. When this animal was responding to 
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the primary cues of the problem, as described, with a frequency significantly 
better than chance, the animal was clearly demonstrating a tendency to alter- 
nate. Comparison of Figure la with Figure 2 shows that at the long plateau 
from Trials 1400 to 2000 a score of about three 5Z)’s beyond chance was 
accompanied by consistent alternation. After 2000, when the alternation ten- 
dency had been quite effectively subordinated, a rapid rise occurred in the 
number of correct responses, and solution of the problem soon followed. The 
persistence of the alternation tendency through the end of the problem may 
be explained on the basis of ambiguous reinforcement, since a balanced series 
of the type used necessitates frequent reinforcement of alternation behavior. 

G. Summary and Conclusions 

1. Two rhesus monkeys were trained to respond to a green T regard- 
less of position, upon presentation of short sounds from a buzzer, and to re- 
spond likewise to a brass push button after a long sound from a bell, 

2. Both subjects attained an accuracy of performance of at least 80 per 
cent correct responses in 100 consecutive trials within 2300 training trials. 

3. The data obtained present evidence for a multi-factor interpretation of 
learning emphasizing the subordination of incorrect response tendencies. 
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MECHANISMS OF EARLY INFANT FEEDING* 

Giaduate Department, MacMurray College 


H. M. Halverson 


A, Introduction 

The problem in the present investigation is to determine how sucking, 
swallowing, and breathing aie carried on during infant feeding. 

Previous investigations (2, 3, 10, 11) show that sucking and breathing 
are carried on simultaneously. The two activities may be combined rhythmic- 
ally, or they may be temporally independent. Peiper’s studies (10, 11) in- 
dicate that strong sucking movements retard breathing and force their 
rhythm on the breathing rhythm, but that weak sucking may have little 
effect on respiration. He states that breathing movements are small during 
strong sucking and that when both activities are regular the infant sucks 
either once or twice during each respiration. Ribble (12) asserts that inspira- 
tion during feeding becomes deeper and more regular with age. Balliass- 
nikowa and Model (2) report that the uneven breathing of the neonate 
becomes regular during sucking but is interrupted by sighing. Eckstein 
(cited by Peiper, 10) says that in premature infants breathing becomes shal- 
low during strong sucking. Basch’s curves (3) reveal no close temporal 
relationship between sucking and breathing. 

Available data (2, 3, 5, 10, 11) indicate that when there is a difference 
in speed between the two activities, the sucking rate is generally higher than 
the breathing rate. These data show 44-112 sucking movements and 30-67 
breathing movements per minute under normal feeding conditions. Peiper 
reports (11) that healthy infants make from 60 to 96 sucks per minute. 

The ease with which infants carry on feeding and breathing activities 
and the absence of well-marked pauses in the breathing curves have led some 
investigators to believe that swallowing, as well as sucking, occurs simul- 
taneously with breathing. Vallois and Fleig (14), for example, assert that 
infants can swallow and breathe at the same time. Czerny (cited by Peiper, 
10) says that in infants the anatomical relationship between the parts involved 
in swallowing and breathing is such that two activities may function simul- 
taneously. Peiper (10) states that breathing can occur without interruption 

^Accepted for publication by Arnold Gesell of the Editorial Board, and received 
in the Editorial Office on July 17, 1942. 
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during swallowing, provided the milk is propelled through the pharynx at a 
favorable phase of breathing. In support of this view he points to {a) the 
speed with which the food is shot into the esophagus, {b) the short neck 
of the infant, and (c) the tendency of the Adam’s apple to rise with each 
suck (and swallow) and thus block the laryngeal 'aperture. On the other 
hand, Vierordt (cited by Pieper, 10) asserts that infants, like adults, must 
bring breathing to a stop when swallowing occurs. Basch (3), in attempt- 
ing to prove the truth of this assertion, found short pauses at certain inter- 
vals in the breathing curve, which, in his opinion, indicated that breathing 
was interrupted during the act of swallowing. Clark (4) has demonstiated 
that adults require a relatively long breathing pause for a swallow of liquid 
fo^. Howevei, pauses of such duration do not occur during infant feeding. 

The frequency of swallowing apparently depends on the amount of milk 
obtained per suck. Susswein (13) and other investigators (see Peiper, 10) 
noted during breast feeding that at the beginning of the meal each’ such 
was accompanied by a swallow and that late in the meal there were several 
sucking movements per swallow. In bottle feeding, there were either one 
or two sucks per swallow when the milk flowed evenly (13). Kashara (9) 
and Jensen (8) found that each suck was typically followed by a swallow 
occasions were there two sucks per swallow. Peiper 
(10) discovered when infants sucked once per respiration each suck was 
followed by a swallow and when they sucked twice per respiration there 
were either one or two swallows per respiration. 

Swallowing is generally regarded as a continuation of the sucking move- 
ment (2, 10). Ballassnikowa and Model (2), for example, assert that 
swallowing is the last link in a chain of motor phenomena accompanying 
J^''^""‘”ation of the regular sucking curves obtained by Kashara 
(9) and Jensen (8) reveals that swallowing occurs immediately at the end 
of the sucking movement. Peiper (10) obtained X-ray views of the move- 
ments of the milk in swallowing and then related these movements to the 

dir°BTeh Tpt"' movements. .He found, as 

tl emoi ti 1-1 '"l (='ted by Peiper, 10) that the milk entered 

the mouth while the lower jaw was being elevated after the suck. Frequently 

the milk was propelled immediately into the esophagus. Thus each complete 
sucking movement earned with it an oral-phalangeal swallowing movement. 

^ collected in the mouth during two or three sucks before 
swallowing occurred. 

The evidence (10, 11) appears to indicate that either weak sucks have no 
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effect on breathing or the effect is such as to escape notice. Since strong suck- 
ing has a very profound effect on breathing (11), it would seem that if an 
infant who is sucking weakly should gradually increase the power of his 
sucks, a point would be reached at which their effect on breathing can be ob- 
served. If the sucking power is further increased the effect would then be- 
come more marked and eventually be that of strong sucking. Furthermore, 
since sucking is a relatively stereotyped response, whenever the sucks impress 
themselves on the breathing curves, the form of the impressions should be 
basically the same despite alterations in the power and duration of the 
sucks. Careful matching of simultaneous sucking and breathing curves may 
leveal the exact nature of the impressions. 

Perhaps the most difficult part of the present problem is that of deter- 
mining when swallowing occurs with reference to sucking and breathing. 
Because of the uncertainty as to the time of transit of the milk through 
the pharynx during the experiment, investigators have failed to indicate 
on the breathing curve the points at which swallowing takes place. If, by 
some means, the exact location of these points can be determined, we shall 
have made great progress toward the solution of the problem, A method 
similar to that employed by Peiper would suffice, provided the data on swal- 
lowing is obtained simultaneously with the kymographic record. Further- 
more, since the pharynx 'is the common passageway for the food and the 
air, one might expect that the act of swallowing, whether it occurs simulta- 
neously with breathing or during a pause, would to some extent impress it- 
self on the curve. 

Since modifications in respiration have been noted during feeding (2, 5, 10, 
11, 12) and both chest and abdomen participate in the breathing activity, 
it seems advisable to record the movements of the chest as well as those of 
the abdomen. 

In view of the procedure followed in conducting the investigation, altera- 
tions in the sucking activity and probably in the swallowing and breathing 
activities may be expected during the feeding period as a result of fatigue, 
drowsiness, and changes in the state of hunger and in the supply of food. 
Alterations may also be expected from age to age due to the change from 
breast to bottle feeding, the use of different bottle nipples, and improvement 
in the power and mechanics of sucking. 

B. Apparatus 

Sucking movements and costal and abdominal respiratory movements 
were recorded kymographically. The apparatus for registering sucking move- 
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raents consisted of a small rubber capsule 2 5/8 inches long and 3/8 inch in 
diameter, placed under the chin close to the Adam’s apple and held in place by 
a narrow, easy-yielding rubber band encircling the neck. Respiratory move- 
ments of the chest and abdomen weie recorded by means of two light and 
sensitive pneumographs described in an earlier experiment (6). The rubber 
capsule and the pneumographs each communicated with a recording tambour 
by a light rubber tubing of 3/16 inch inside diameter. A glass T-tube, mid- 
way of the tubing, permitted inflation of the capsule and of the balloons 
of the pneumograph as desired. The costal pneumograph encircled the trunk 
at the level of the nipples; the abdominal pneumograph passed immediately 
over the umbilicus. Expansion of chest and abdomen deflated the balloons 
and caused the recording tambours to describe an up-stroke on the kymo- 
graph paper. Contraction of chest and abdomen was represented by a down- 
stioke. Similarly, depressing the lower jaw (the sucking movement) pro- 
duced an up -stroke on the sucking curve, and elevating the jaw a down- 
stroke. An extension kymograph carrying a paper 10 inches wide, a time 
marker, and a signal marker, completed the apparatus. 

A stethoscope, the bell of which was applied laterally against the neck 
and as far forward as possible without interfering with the movements of 
the lower jaw, was used to observe the sound of the milk in transit through 
the pharynx. - 

The apparatus employed in a previous experiment (5) was used in con- 
junction with the present apparatus for one minute in each of the first 
three feeding situations in order to determine the subject’s usual power of 
sucking and the differential effects on breathing of changes in sucking power. 

C. Procedure 

It was planned to conduct the experiment on each subject at the follow- 
ing ages: Birth, 3 days, and at 1, 2, 3, 5, 8, 13, and 18 weeks. No 
records were taken when the subject’s condition made experimentation in- 
advisable. Two subjects (G and 5) were not available after eight weeks. 

The subject was first undressed, and after being covered with a blanket, 
was carried to the nearby experimental room, the temperature of which 
was about SS'T. With infants over two weeks of age the mother was 
seated on a low comfortable chair and the subject placed on her lap. The 
apparatus was attached and a dry diaper spread out loosely beneath the sub- 
ject. The mother, upon being given a signal, leaned forward and presented 
her breast. When, after about two minutes of feeding, the subject had set- 
tled down to steady sucking, a 60-second record was taken of sucking and 
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breathing. Additional records followed at one-minute intervals until five 
samples of feeding were obtained. This procedure was also used for sub- 
jects when they fed from the bottle. Mothers whose babies were two weeks 
of age or less were wheeled to the exprimental room on a hospital stretcher. 
The baby was placed on the stretcher beside the mother who, by lying on 
her side, could lean over and present her breast to the baby. The subjects 
were maintained in the supine position throughout the experiment. The 
breast was presented without moving the subject and the mother was cau- 
tioned to hold her position steady during each record. 

While the records were being taken the two experimenters in turn made 
stethoscopic observations of the swallowing sounds and, by relating these 
sounds to the records, determined the position of the swallows with refer- 
ence to the sucks and to the respiratory cycles. In this way data were ob- 
tained concerning the position of the lower jaw and the nature of the move- 
ments of the chest and the abdomen during the act of swallowing. 

D. Method of Studying the Kymographtc Records 

The temporal relationship between sucking and breathing was determined 
by means of a paper straight-edge. The position and duration of each suck 
of a series wa" f'arefully plotted on the straight-edge with reference to its 
distance from the start and end of the record. The straight-edge was then 
applied in tuin to the costal and abdominal curves in order to determine 
at what phase of the respiratory cycle the suck occurred. The straight-edge 
was similarly used to determine the type of breathing, the form and reg- 
ularity of the breathing cycles, and the direction of the costal and abdominal 
movements at corresponding points in the curves. Data were also obtained 
pertaining to breathing rates, sucking rates amplitude of the costal 
and abdominal movements, expiratory position of chest and abdomen, 
duration of the individual sucks, their regularity or irregularity, time 
elapsing between sucks, sucking rhythms, and suck-respiration patterns. The 
data were derived chiefly from the one of the five records at each feeding 
in which the sucking and breathing movements were most uniform. The 
remaining records were used to obtain additional data on suck-respiration 
patterns. 

E. Subjects 

The subjects were 14 infants, 5 boys and 9 girls (see Table 1). Their 
birth weights ranged from 6.4 to 9.1 lbs. for the boys and from 6.1 to 9.4 
lbs. for the girls. The average weight was 7.7 lbs. for the boys and 7.6 
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lbs. for the girls. All of the subjects were in good physical condition at 
birth. Their ages at the time of the first feeding record were: G and 0, 

8 hours (first feeding experience) ; M 1 day; F, PL, Sj and T, 2 da5^s; K, 

3 days; HA, HE, PA, R and IV A, 1 week; and IFO, 2 weeks. In conduct- 
ing this investigation frequent use was made of the terms good feeder and 
poor feeder. The term, good feeder, refers to a subject who showed good 
coordination between sucking, swallowing, and breathing, rather than to 
one who showed the usual gain in weight. A baby who failed to coordinate 
yet gained weight rapidly would not qualify as a good feeder. The term, 
poor feeder, refeis to a subject who consistently failed • to coordinate the 
three activities. ' 

On the basis of their performances the subjects were divided into five 
groups: (a) F, G, and K, who exhibited well-coordinated sucking and 
breathing at all feedings; (b) T and JVO, whose usually good coordination 
was interrupted by brief intervals of disorganization; (c) HA, M, PA, R, 
and S, whose sucking and breathing were for the most part coordinated; 
id) 0 and PL, who usually showed coordination ' for only short intervals 
and (e) HE and IF A, who usually failed to evidence any coordination. 

F, Results and Discussion 
1. Effects of Sv eking on Breathing 

An earlier study of breathing curves of infants shows that respiration 
varies markedly with changes in behavior (6). Hence it is to be expected 
that breathing curves during feeding will display certain distinguishing fea- 
tures. These features can best be demonstrated by comparing the respiratory 
curves of coordinated sucking and breathing with those of profound sleep. 
Sleeping curves are used as a basis of comparison because they are approx- 
imated in regularity by the curves of coordinated sucking and breathing. 

In profound sleep, breathing is quiet, smooth, and abdominal in type (6). 
The abdominal movements exceed the costal movements In amplitude. In- 
spiration is faster than expiration. The abdominal inspiratory movement is 
relatively rapid, whereas the costal inspiratory movement is relatively slow. 
Expiration is passive and is usually followed by an appreciable pause. 

Analysis of the present kymographic records revealed that during feed- 
ing the chest and abdomen functioned not only in breathing but also in 
reinforcement of the sucking movements, the chest by expanding and stiff- 
ening, the abdomen by contracting and stiffening. Hence at whatever phase 
of the breathing cycle a sufficiently strong suck occurred the costal curve 
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showed an upward or horizontal trend and the abdominal curve a down- 
ward or horizontal trend. 

The probability that the chest and abdomen function in infant sucking has 
been generally overlooked. The prevailing opinion appears to be that held by 
Auerbach (1) w^ho asserts that the lower jaw plays the main role in suck- 
ing for the first four or five months and that the chest is the principal mech- 
anism in adult sucking. 

Chest expansion and abdominal contraction occurred with each suck, ex- 
cept in instances of very weak sucking, and varied in extent with the suck- 
ing power. Stiffening was associated with strong sucking and occurred after 
chest expansion and abdominal contraction. The latter movements occurred 
simultaneously with the increase in the power of the suck when the power 
was applied relatively slowly and anticipated the suck when the suck attained 
its full strength quickly. Thus, it was not unusual to find the chest and 
abdomen moving in opposite directions before the suck actually occurred. 

Since sucking for the most part occurred either during inspiration, or 
during the pause after inspiration, or both, the effect on breathing of these 
suck-rfeinforcing movements was an increase in the amplitude of the costal 
movements and a decrease in the amplitude of the abdominal movements. 
As a result, breathing tended to become costal in type. Since the power 
of the suck-reinforcing movements varied directly with the sucking power, 
as the sucking power increased the costal movements became larger. The 
abdominal movements became smaller until finally a point was reached at 
which the suck-reinforcing movements were stronger than the breathing 
movements and completely inhibited them. 

The optimal conditions for a strong suck were a well-inflated chest and 
a strongly depressed abdomen. The suck-reinforcing movements predom- 
inated over the breathing movements. There was a marked increase in 
the amplitude of the costal movements. The chest expanded sharply during 
inspiration and, after stiffening for the suck, quickly collapsed, expelling 
the air from the lungs with considerable force. The suck-reinforcing move- 
ments of the abdomen were so strong that they overpowered its breathing 
movements and created a paradoxical situation in which the abdomen con- 
tracted strongly during inspiration and expanded (relaxed) during expiration. 
These movements were restricted because, since abdominal depression was 
characteristically associated with strong sucking, the effect of a series of strong 
sucks was a generally depressed and stiffened abdomen. These confined move- 
ments were observed by Peiper (10) and Eckstein (cited by Peiper) but 
were not associated with the suck-reinforcing movements. 
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At this point it should be stated that the breathing curves failed to reveal 
the presence of the suck-reinforcing movements only during very weak suck- 
ing. Hence, one might conclude that the suction power for a weak suck 
was derived chiefly from the action of the muscles of the oral cavity and 
lower jaw (1, 3), but that as suction power increased, additional muscles, 
among which were those of the chest and abdomen, began to act in support 
of the sucking movements, and that in strong sucking there was general 
tensing (stiffening) of the skeletal muscles (5). 

As a result of the varying amounts of reinforcement of the sucking move- 
ments by the chest and abdomen, three types of breathing were exhibited 
during feeding: unisonal, predominantly costal, and exclusively costal. In 
each type inspiration and expiration always corresponded with the costal 
inspiratory and expiratory movements. When sucking was relatively weak, 
the sucking rate was rapid, and breathing was generally fast and unisonal, 
i. e,, the chest and abdomen rose and fell in unison (Figure 1 — U). As the 
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FIGURE 1 
Types of Fkeding 

The effect on breathing of i datively weak sucking (C7), moderately strong 
sucking (I^), and strong sucking (C). The samples are tracings from the kymo- 
graphic records and for the most part are airanged in order according to the posi- 
tion of the suck with reference to the respiratory cycle. The upper curve of each 
sample represents the chest; the lower curve, the abdomen. Expansion of chest or 
abdomen is indicated by an ascending line, contraction by a ^descending line. The 
hoiizontal line, repiesenting the suck, indicates its duration with leference to the 
respiratoiy cycle. The small solid circles denote swallowing In each sample 
swallowing is shown where it usually occurs. Key to lettering: U unisonal breathing; 
D, piedominantly costal breathing; C, exclusively costal breathing; /, inspiration, 
P, pause after inspiration; E, expiration; py pause after expiration; RR, respiration 
to respiration; LJ^Sy long and short sucks; N more than two sucks per respiration; 
Ly lowei jaw held depiessed during two or more respiiations. 
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sucking power increased, the abdomen gradually abandoned its role in 
breathing to strengthen its support of the sucking movements, and the burden 
of carrying on the breathing activity fell principally on the chest. As a re- 
sult, the amplitude of the abdominal movements decreased, whereas that of 
the costal movements increased appreciably, and breathing became pre- 
dominantly costal (Figure 1 — D). When the power of sucking was further 
increased, the respiratory movements of the chest becatne unusually large, 
while the abdominal movements were relatively small and diametrically op- 
posed to those of the chest. Breathing was now exclusively costal (Figure 
1 — C). Thus it was that In contrast to the type of breathing prevailing 
during deep sleep, the movements of the chest were usually larger than those 
of the abdomen (6). 

Since the chest expanded during inspiration and also tended to expand 
with each suck, and to stiffen if the suck was sufficiently strong, the optimal 
moment foi sucking, from the point ^view of economy in effort, was either 
during inspiration or during the pause following inspiration. The data show 
that the good feeders managed to coordinate sucking and breathing in this 
manner. Their weaker sucks occurred during inspiration. A strong suck 
which started during inspiration increased in power as inspiiation continued, 
and attained full strength as the chest stiffened during the pause following 
inspiration. Since stiffening tended to halt breathing, its occurrence at a 
natural pause in breathing when conditions were optimal for reinforcement 
of the suck caused little interference with the breathing activity. 

The good feeder therefore was one who succeeded in synchronizing the 
breathing and sucking activities so that the breathing movements (inspira- 
tion and pause after inspiration) of the chest corresponded with its suck- 
reinforcing movements (expansion and stiffening). Hence, to the extent 
that these movements opposed, or interfered with, each other, coordination 
between sucking and breathing was lacking. A suck executed during expira- 
tion retarded breathing. A relatively weak suck caused only^ a momentary 
retardation of the expiratory movement. However, a strong suck not only 
brought breathing to a stop but, since the conditions were not favorable 
for a strong suck and these conditions could be met only by elevating the 
chest and depressing the abdomen, the effect on the costal curve was a move- 
ment similar to that produced by inspiration, whereas the effect on the abdom- 
inal curve was a greatly accelerated expiratory movement. 

Subjects occasionally sucked during the pause after expiration. Since the 
sucks occurred at a natural pause, they interfered with breathing only to 
the extent of prolonging the pause slightly. The conditions, although not 
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optimal, were more favoiable for strong sucking during this phase of the 
respiratory cycle than during expiratiouj since there weie no opposing breath- 
ing movements. 

The results of our analysis of the kymographic records then indicate that 
in each of the three types of breathing exhibited during feeding the most 
favorable phase in the respiratory cj'-cle for a strong suck is the pause after 
inspiration when the chest is well inflated and there are no breathing move- 
ments to interfere with stiffening. Less favorable phases for strong sucking 
are {a) inspiration when the inspiratory movement and the suck-reinforcing 
movement of the chest (which precedes stiffening) correspond in direction, 
and {b) the pause after expiration when, despite the deflated condition of 
the chest, there are no breathing movements to be overcome in stiffening. 
The least favorable time is during expiiation when the breathing movement 
is opposed to the suck-reinforcing movement. 

In view of the above findings one can readily understand why the good 
feeders who sucked regularly at corresponding phases of the breathing cycles 
showed greater uniformity in the power and duration of their sucks than 
did the poor feeders who sucked at varying phases of breathing. Further- 
more, since, according to the records, the form of the respiratory cycle varied 
with the power and duration of the suck and its position in the cycle, one 
can also realize why the breathing curves of the good feeder w’ere regular 
while those of the poor feeders were irregular. 

The fact that the good feeders revealed a predilection for applying the 
suction power at a particular point in the breathing cycle appeared to indi- 
cate that they had a preferred position for the chest and abdomen during 
the suck. The point at which the suck occurred probably depended on its 
power and hence would not be the same for all infants. Indeed, the point 
usually shifted during the feeding period as the amount of air in the bottle 
increased or the supply of milk at the breast decreased. 

Since the poor feeders failed to reveal a preferred point in the respiratory 
cycle for sucking, their efforts to suck effectively at varying phases of breath- 
ing resulted in breathing curves which followed a very erratic course. The 
individual sucks varied widely in power and duration, and, since the milk 
was probably obtained in varying amounts, swallowing occurred at irregular 
intervals and caused additional interference with the breathing activity. 

It w-ill be noted that in discussing the way in which coordination between 
sucking and breathing was achieved, greater significance was attached to 
the movements of the chest than to those of the abdomen, and rightly so, 
because whereas both chest and abdomen actively participated in reinforcing 



196 


JOURNAL OF GENETIC PSYCHOLOGY 


the sucking naovements, it was the chest which at all times functioned ac- 
tively in breathing. Even during relatively weak sucking, breathing tended 
to become costal in type. 

Strong sucking was generally characterized by forced costal respiration. 
The movements of the chest and abdomen were similar to those employed 
by adults in the deepest possible inflation and deflation of the lungs. As the 
chest expanded, the abdomen was drawn sharply in and up as though to 
aid in elevating the ribs. The movements were reversed during expiration. 
Respiration then consisted of a deep rapid inspiration, a relatively long pause 
during which sucking occurred, and a deep fast expiration. The duration 
of the pause varied with the duration of the suck and was generally greater 
than both inspiration and expiration combined. There was no pause between 
expiration and inspiration, The impression gained in observing strong-suck- 
ing subjects was that they were striving to keep the chest elevated and the 
abdomen depressed (optimal positions for strong sucking) as much of the 
time as possible, but since it was necessary to breathe, expiration and in- 
spiration were accomplished hastily between sucks. Thus it was that the 
sucking movements forced their rhythm on the breathing movements. 

2. Types of Feeding 

Figure 1 shows the effect of sucking on the breathing curves when sucks 
of varying power occur at different phases of the respiratory cycle. The 
samples were obtained from the best records and for convenience were 
designated as types of feeding. The various types are referred to by letters 
and, when necessary, also by a number. The key to the lettering is indicated 
in the figure. Thus the letters, U , D, and C, at the left of the figure refer 
to the three types of breathing, unisonal, predominantly costal, and ex- 
clusively costal; while the letters at the top for the most part refer to the 
phase of breathing during which the sucking occurs. 

Before examining the curves it should be noted that in the present paper 
what is termed weak sucking is sufficiently strong to effect the breathing 
curves and therefore should not be confused with very weak sucking. In some 
of the records sucking was very weak and rapid, and the only apparent effect 
on breathing was quickened respiration. The suck-reinforcing movements, 
if indeed any were present, failed to impress themselves on the breathing 
curves. 

In viewing the curves one should take into account {a) that since the 
burden of carrying on the breathing activity rests mainly on the chest, the 
movements of the chest will be generally larger than those of the abdomen ; 
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{b) that since the optimal conditions for a strong suck are an inflated chest 
and a depressed abdomen, the tendency for the movements of the latter to 
oppose those of the former will increase as the sucking power increases; 
(c) that when sucking is strong and respiratory pauses are long, breathing 
will become deeper and, as a result the amplitude of the costal movements 
will far exceed that of the abdominal movements. In this connection, it is 
common knowledge that both the rate and the amplitude of the respiratory 
movements increase with muscular exeicise to provide for better lung ventila- 
tion. Hence, in strong sucking wherein the prolonged pauses required for 
the sucks and the ensuing swallows greatly retard the breathing rate, a 
marked increase in the amplitude of the costal movements is imperative to 
provide for adequate lung ventilation. 

Comparison of the XJj Dj and C cuives reveals for the most part that 
the breathing movements tend to keep pace with the sucking movements 
and that the duration of the individual sucks varies directly with the sucking 
power. Slow sucking is associated with slow respiration, and fkst sucking 
with rapid respiration. The longest sucks and the most retarded respiration 
occur during exclusively costal breathing when sucking is stiong. The 
shortest sucks and most rapid respiration take place during unisonal breath- 
fng when sucking is relatively weak. 

Further comparison shows that whereas relatively weak sucking effects 
modifications in the breathing curves only at the point where the sucks oc- 
cur, strong sucking has a profound effect on the entire respiratory cycle. 
Note that in the U curves the movements of the chest and abdomen corres- 
pond in direction, except wheie suction power is applied, while in strong 
sucking the movements are generally antagonistic and in most instances ac- 
tually anticipate the sucks (see C curves). 

The costal curves of strong sucking are high and steep (due to deep and 
rapid inspiration and expiration) with sharp bends at the start of each 
suck. There is no pause between expiration and inspiration, except on rare 
occasions when sucking occurs at this point (see sample C — p). The abdom- 
inal movements are strong but shallow. The rapid elevation of the chest 
preceding the suck Is not only an inspiratory movement but also an anticipa- 
tory suck-reinforcing movement since it results in placing the chest in the 
most favorable position for the suck. For the same reason the accompanying 
antagonistic movement of the abdomen is also an anticipatory suck-reinforc- 
ing movement. In this connection, examination of the three sets of curves 
shows an increasing tendency toward maintaining the chest in an elevated 
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position and the abdomen in a depressed position as the sucking power in- 
■creases. 

The D Curves represent an intermediate stage between the U and C types 
of breathing. The individual sucks are longer and stronger than those 
of weak sucking but the suction power is applied more smoothly and, as a 
result, breathing is relatively slow and smooth. The effect on the bieathing 
curves of the suck-reinforcing movements is greater than in weak sucking 
but less than in strong sucking. The abdominal curves clearly indicate not 
only support of the respiratory movements but also material reinforcement 
of the sucking movements. 

The curves at the right of the figure, RR, Nj and Lj represent 

exceptional types of feeding. In all these types the sucks, long or short, - 
strong or weak, attained their full power almost immediately and were 
supported by abrupt suck-reinforcing movements. The RR and L-\-S types 
were frequently employed for long intervals, whereas the N and L types 
usually occurred adventitiously, and without repetition, in the midst of a 
mote common type of sucking. 

In view of what has been said, most of the curves are self-explanatoiy. 
However, a few require interpretation. It will be noted that the effect on 
breathing of relatively weak sucking is an accelerated costal movement and 
a retarded abdominal movement when the suck occurs during inspiration 
(U — I)^ and an accelerated abdominal movement and retarded costal move- 
ment when the suck occurs duiing expiration (U — E). Curves like C — lP2y 
U — RRly D — RRlj and D — RR2 indicate that the chest and abdomen have 
applied their action of reinforcement twice during a single suck (one chin 
depression). Note also that in U — RRl and D — RRl the twice-reinforced 
suck begins on one respiration and ends on another. On these occasions the 
subject with chin depressed' momentarily suspends sucking during a quick 
expiration and an equally rapid inspiration. Contrasting types of sucking, 
N and Lj may be exhibited by the same subject. In the N-type, the subject 
holds his breath and executes 3, 4, or 5 quick sucks before resuming breathing. 
Breathing may be .unisonal, as in U — N, or exclusively costal as in C — 
depending on the type of breathing during the preceding sucking. In the 
L-type the lower jaw is held depressed for 2, 3, or 4 respirations during 
which , time the sucking power is reinforced once or twice per each respira- 
tion. This type of sucking, mentioned in an earlier paper (5) occurred only 
during exclusively costal breathing. 

When there were two sucks per respiration, they occurred as follovcs: 
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both during the pause after inspiration (P2) ; one during the pause after 
inspiration and one during the pause after expiration {P-\-p) ; one during 
inspiration and one during expiration when sucking was weak (see I-\-E) ; or 
one during a pause in inspiration and the other on the continuation of inspira- 
tion (Z/-|-S1). Note that L-\-S2 diffeied from L-j-Sl in that a complete 
expiration took place after the first suck, as well as after the second. Hence, 
there was a respiration for each suck. These two types of feeding were fre- 
quently found together. 

In view of the many types of feeding exhibited by the 14 subjects, one 
can readily realize why the costal and abdominal curves were regular in 
form only when the sucks occurred at corresponding phases of breathing 
and werC' uniform in power and duration. 

3. Frequency of 0 ccurrence of Each Type of Feeding 

The frequency of occurrence of each type of feeding is shown in Table 2. 

According to the data, breathing was as frequently unisonal as it was ex- 
clusively costal. The predominantly costal type occurred a comparatively 
small number of times. 

Further study of the data without regard for the type of breathing re- 
vealed that the most common of the prevailing types of feeding was PI, 
one suck per respiration during the pause after inspiration; after which, in 
order of frequency of occurrence, followed P2, two sucks per respiration 
during the pause after inspiration; L+51, alternate long and short sucks 
at the rate of two per respiration; and 1P\ and /P2, sucking during both 
inspiration and the following pause. The least common types were N, three 
or more sucks during the pause after inspiration; sucking on both 

inspiration and expiration; and sucking during expiration. 

The preferential order of feeding types which occuned 12 or more times 
was PI, 7P1, 7P2, L-1-S2, and 7 when sucking once per respiration, and 
P2, L+Sl, and ‘P-\~p when sucking twice per lespiration. The order con- 
fiims the statement above |that subjects tend to suck during inspiration and 
especially during the pause after inspiration rather than at other phases of 
the breathing cycle. In this connection, it will be noted that the P-type which 
was exhibited on 23 occasions occurred only five times as a prevailing type, 
and that the ^-type was employed only 10 times. 

Of the two unusual types of feeding, N was exhibited on 13 occasions. 
Subject 0 employed this type on five occasions, twice as a prevailing type 
(see Table 1). The prolonged suck, L, in which the lower jaw was held 
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depiessed during three or more reinforcements of the suck, occurred 14 times 
as a less persistent type. This type of sucking occurred only during exclusively 
costal breathing. 


4. Swalloiving 

Swallowing refeis in this paper to the transit of the milk from the mouth 
to the esophagus. 

The data indicate that sucking and breathing may be cairied on simul- 
taneously. In order to create the negative pressure required foi obtaining 
the milk from the nipple, the mouth must be closed at the faucial isthmus 
as well as at the Ups. Since the entire respiratory passageway from the 
nose to the lungs is open and the suction pressure is not communicated to 
the pharynx, respiration may proceed without outright interference from 
sucking. That sucking can be carried on in this manner during both insipra- 
tion and expiration is easily demonstrated in adults. 

The situation is quite different with respect to swallowing. The pharynx 
is the common passageway for the air and the food, hence for infants as 
well as for adults, one should expect to find the larj^ngeal apertuie in the 
pharynx closed during the act of swallowing, to prevent the food from 
entering the larynx. 

The evidence from our curves and from the stetlioscopic obseivations indicates 
that the swallowing act in infants is of very shoit duration. The milk spurts so 
rapidly through the pharynx that with appropriate timing the laryngeal apertuie 
need be closed, and breathing suspended, for but a small fraction of a second. 
This Is equivalent to saying that a breathing pause Is required for swallow- 
ing. The brevity of the pause is such that when swallowing occurs during 
either of the natural pauses in breathing, as it usually does in the instance 
of the good feeder, it Is likely to escape detection, whereas, when it occurs 
during either inspiiatlon or expiration its presence is indicated in the breath- 
ing curves by a momentary but quite perceptible pause. Good illustrations 
of the effect of swallowing during inspiration are seen in Figure 1, C — 

U — 1/-1-51, D — L-|-S1, and C — L“|-51. In each of these samples a long 
suck is followed immediately by swallowing with the lower jaw depressed. 
Although the pause in breathing is due in part to stiffening of the chest 
and abdomen in support of sucking, and probably in part to anticipation of 
swallowing, it is more pronounced during swallowing. Note that in these 
samples the inspiratory movement is continued after the pause, whereas, in 
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samples U- — L«|-52, D — L-|-52, and C — L-\-S2y the interrupted inspiration 
terminates at the pause and is followed by expiration. 

According to Clark (4) a respiratory pause of 1,4 seconds (average) was 
required by adults for a swallow of liquid food, whereas, according tp our 
curves, the time required by infants for both a suck and a swallow was 
usually less than one second and seldom as much as 1.3 seconds in the in- 
, stance of the most prolonged sucks. Measurements from the curves in which 
the reactions of the chest and abdomen to swallowing were distinctly shown 
indicated that a single swallow usually lasted 0.2-0, 3 seconds. Peiper's 
observations (10) and the minute swallowing notches in the sucking curves 
of Kashara (9) and Jensen (8) confirm the fact that the act of swallowing 
in infants is of very short duration. 

In attempting to account for the speed of infant swallowing It may be 
said that in contrast to the quantity of liquid swallowed at one time by the 
adult, the milk passing through the infant's pharynx at any one time is 
probably relatively small in amount and is therefore more readily swallowed. 
In this connection, it may be significant that the longitudinal axis of the 
pharynx of the recumbent infant is horizontal. Since the anteriorly located 
laryngeal aperture is uppermost in the pharynx, the presence of a relatively 
small amount of milk (heavier than air) in this passageway may not neces- 
sitate a protracted closure of the aperture. 

Swallowing was usually represented by a small depression on the costal 
curve and by an arch, resembling a swallowing respiration (7), on the 
abdominal curve (see Figures 1 and 2). These impressions on the curves 
were repeatedly checked by stethoscopic observations of the swallowing 
sounds. The curves sometimes failed to show the usual effects of the swallow- 
ing and merely remained level when the chest and abdomen stiffened strongly 
. in support of sucking, specially in instances in which the swallow occurred 
almost simultaneously with the suck while the lower jaw was still depressed. 
At other times the upward surge of the abdomen following a strong suck 
was forceful enough to cancel the effects of the swallowing movement (on 
the abdominal curve), even when the costal depression was distinct. 

5. Breathing Adjustments to Sucking and Swallowing 

When coordination was good, the sucks and swallows tecuned in closely- 
knit rhythmic units, and breathing was adjusted to the suck-swallow rhythm 
rather than to either of its components. Each rhythmic unit usually consisted 
of a suck and a swallow, two sucks and a swallow, or a pair of sucks and 
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FIGURE 2 

Two Types of Feeding 

.V. Relatively weak sucking by subject T at three weeks Depiession of the 
lower jaw is indicated by an upstroke on the sucking curve, expansion of chest and 
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abdomen by upstrokes on the breathing curves. The small dots between the breathing 
curves show when swallowing occurs, .Breathing is unisonal in type. The sucks 
occur mixed once and twice per respiiation. Swallowing for the most part occurs 
while the lower jaw is depressedt Note that the chest tends to expand and the abdo- 
men to contract with each suck. 

B. Strong sucking by subject PA at 18 weeks. Breathing is exclusively costal. 
The chest expands (inspiration) and the abdomen contracts shaiply in anticipation 
of the suck. The sucks occur once per respiration and the power is applied during 
the pause after inspiration. Each suck is followed by a swallow, but the swallow 
does not occur until the lower jaw is about to descend or is moving down for the 
next suck. Swallowing is represented by a small depression or pause in the costal 
curve and by a small mound on the abdominal curve. Note that the act occurs 
during the pause after inspiration just before the suck attains its full power. Note 
also the irregularity in swallowing midway of the figure. 

a swallow for each suck. When the unit consisted of a suck and a swallow, 
the sucks were uniform in power and duration, and there was one respiration 
tor each unit (see Figure 1, Samples I, /PI, PI, and Figure 2,5), When 
there were two sucks per unit, the sucks in some instances were unifoim 
m power and duration and there was a respiration for each unit (see Figure 
I, P2 and Figure 2,A), In other instances, the first suck of each unit dif- 
fered uniformly from the second in power, duration, or both, and there was 
cither one respiration (see Figure 1, L+Sl) or two respirations (see Fig- 
ure 1, L-^52) per unit. Since sucking and swallowing each effected modifica- 
tions of a very definite character in breathing, viz., a long suck was asso- 
ciated with a long respiration, a short suck with a short respiration, a strong 
suck with a pause in breathing, and a swallow also with a pause, etc., each 
rhythmic unit had its characteristic breathing pattern. 

Thus it was that although sucking and swallowing both imposed their 
patterns on the breathing curves, respiration remained rhythmic as long as 
the three activities were coordinated. This was true even when the pattern 
was complex, as for example, when there were two sucks per respiration 
(Figure 1, G — ^P2), or when the sucks occurred in groups of two in which 
the first suck differed uniformly from the second in power or duration 
(Figure 1, C—L+Sl and C_L+52). 

Although sucking, swallowing, and breathing were variously coordinated, 
the three activities functioned most smoothly when sucking occurred during 
the first half of the respiratory cj^cle, viz., duiing either inspiration, or the 
pause after inspiration, or both, and was followed by swallowing during 
the same pause. Three reasons may be advanced to explain why the best 
feeding performances took place under these conditions. In the first place, con- 
ditions were optimal for sucking. Secondly, swallowing occurred at a natural 
pause in breathing. Thirdly, both sucking and swallowing occurred at fixed 
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points in the respiratory cycle with no appreciable pause between them. The 
last condition is important, since swallowing is closely linked with sucking 
and normally occuis as soon as the milk enters the mouth. The conditions 
as a whole appear to indicate that when sucking, swallowing, and breathing 
were well-coordinated, breathing was so regulated that sucking regularl) 
occurred when the chest and abdomen were in positions at which they could 
expediently reinforce the sucking movements, and swallowing occurred na- 
turally with reference to sucking at a natural pause in breathing. 

These conditions which provided for minimum interference with the 
breathing activity were not fulfilled in certain types of feeding illustrated 
in Figure 1. In fact, unusual adjustments in breathing were frequently re- 
quired to accommodate the suck-swallow unit and, as a result, codi dination 
was impaired in accordance with the degree of difficulty experienced in 
making the adjustment. For example, it will be noted that^ in feeding types 
L+Sl and C — I breathing is abruptly interrupted at mid-inspiration for 
sucking and swallowing. Although these types often persist for inter 

vals and result in regular curves, i.e., the successive cycles are similar in 
form, breathing cannot be said to be well-coordinated with sucking and swal- 
lowing, since the latter two activities occasion an extra pause m the breathing 
cycle. 

Other types of feeding also reveal varying degrees of difficulty in breath- 
ing adjustment to sucking and swallo-wing. In the E type, expiration is 
either retarded or brought to an abrupt stop. In the L+S2 type, an abbre- 
viated respiration is followed by a quick deep respiration to provide for ade- 
quate lung ventilation, and in the p type the suspension of breathing after 
expiration is also followed by a quick deep respiration. Types P-^p, P2, N, 
and L are characteristically attended by forced breathing. Inspiration and 
expiration are greatly accelerated to compensate for the pauses occasioned by 
sucking and swallowing. Expiration is usually quite audible. ^ Perhaps the 
most unusual type of feeding is the R—R type in which a quick expirauon 
is immediately followed by an equally quick inspiration while the lower jaw 
is held depressed. This type resembles PI and may have occurred as a result 
of an unsuccessful attempt to apply PI type of feeding. 

6. Position of the Lower Jaw during Swalloiving 

The moment at which swallowing occurred could not be determined by 
the position of the lower jaw. When the flow of milk was steady, the time 
elapsing between sucking and swallowing was short and uniform. However, 



206 


JOURNAL OF GENETIC PSYCHOLOGY 


since the sucks of the different subjects varied greatly in duration, the posi- 
tion of the jaw during swallowing also varied with the speed of its move- 
ments. Thus, swallowing after long sucks usually occurred while the lower 
jaw was still depressed (Figure 1, C — I and C — /PI) or was being elevated 
(Figure 1, C — P2). Whei'eas swallowing after short sucks might occur 
when the jaw was fully elevated (Figure 1, U — IP] and U — RRl) or being 
depressed for the next suck, (Figuie 1, C — IP2 and U — N). Once coordina- 
tion was established the swallowing position of the jaw was relatively con- 
stant, as long as the suck-swallow rhythmic unit remained unchanged, or a 
change from one rhythmic umt to another did not affect the temporal rela- 
tionship between sucking and swallowing. For example, note in Figure 1 
that the swallowing position of the jaw is the same in Samples U — PI, 
U — P2j and U — P-{~p. Ho\Veyer, since changes in the suck-swallow rhythm 
were common, it was not unusual to find alterations in the swallowing posi- 
tion of the jaw during the feeding period. 

According to the data obtained from the best records of the 14 subjects, 
swallowing occurred 98 times when the lower jaw was depressed (Figure 
2,//), 101 times after it was elevated, 45 times when it was on its way up, 
and 31 ^ times as it was being depressed for the next suck (Figure 2,P). 

Despite changes in the suck-swallow rhythm, some of the subjects exhibited 
a preferred position for the lower jaw in swallowing. Kj Mj Tj and J'FOj 
who employed sucks of long duration (see Table 6), usually swallowed 
immediately after each suck while the jaw was depressed. HA and PL gen- 
erally employed the short tj^pe of suck and swallowed after the jaw was 
elevated. F and G, two of the best feeders, carried on the swallowing actively 
for long intervals with the jaw first in one position and then in another, 
and experienced no difficulty in adjusting to the change which was necessi- 
tated by a change in the suck-swallow rhythm. The remaining subjects re- 
vealed varying degrees of irregularity in the swallowing position of the jaw. 

7, Types of Feeding Exhibited by the hidtvidual Subjects 

Reference has already been made to types of feeding. After the kymographic 
records had been analyzed, they were classified into types of feeding in ac- 
cordance with {a) the phase of the respiratory cycle at M^hich sucking oc- 
curred and (h) the type of breathing employed. 

Table 1 presents the principal types of feeding employed by the individual 
subjects. The prevailing and less persistent types are listed separately. Inci- 
dental types are omitted. 
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It will be noted that each subject, as a rule, not only exhibited alterations 
in type of feeding at each feeding period but also showed changes from 
age to age. Since these changes frequently involved changes as well in the 
type of breathing, the individual subjects, with one exception, commonly 
exhibited either two or all three types of breathing with about equal fre- 
quency as follows: 


Subjects M and PA 
Subjects Fj HAi and R 
Subjects G, T, fVA and JVO 
Subjects Kj 0, and S 

Subject PL 

Subject HE ^ 


Uni&onal and exclusively costal, 

Predominantly costal and exclusively costal. 

All three types. 

Unisonal for fiist 3-5 weeks, exclusively 
costal later. 

Exclusively costal for first 3 weeks, unisonal 
later. 

Foi the most part exhibited only unisonal 
bieathing. 


Thus, as the above grouping of the subjects indicates, good feeders could 
not be distinguished from poor feeders on the basis of the type of breathing 
employed during feeding. 

The data (Table 1) do not reveal the extent to which coordination was 
achieved by the individual subjects. It will be noted that the dominant types 
of feeding for the poor feeder were frequently the same as those for the 
good feeder. Hence, on this basis alone, it would appear that the poor feeder 
showed as good coordination as did the good feeder, which actually was 
not the case, Selection of the dominant types was based on the frequency 
of their occurrence. In the instance of the good feeder each of the dominant 
types was employed Exclusively for relatively long periods of time, whereas, 
in the instance of the poor feeder, feeding was characterized by the absence 
of persistent types. Hence the selection often had to be made from an' array 
of varied types. 

The number of dominant feeding types exhibited per meal was no indica- 
tion of success’ in coot dination. The good feeder at times employed only one 
type as the principal means of obtaining the milk. At other times he used 
as many as three types (see dominant types of feeding for Subjects Fj G, and 
K). Poor feeders generally exhibited two or more dominant types. However, 
they also exhibited less persistent types with a frequency almost equal to that 
of the dominant types and in addition, incidental types not shown, in the 
table. 

The manifestation, of the preferred phase in the respiratory cycle for suck- 
ing was not necessarily the mark of a good feeder, otherwise Wd who showed 
a preference for sucking during the pause after inspiration would qualify as 
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a good feeder. In fact, poor feeders and good feeders alike displayed a piefer- 
ence for sucking during inspiration or the following pause. According to 
the data, most of the sucks occurred during the pause after inspiration or 
started during inspiration and ended during this pause. In view of the prev- 
alence of changes in type of feeding, the infrequency of sucking during 
expiration or the pause after expiration is significant. 

8. Sucking Rates, Breathhig Rates, and Suck-Respiration Ratios 

Peiper (11) found that when sucking was regular the rate was 60-96 
sucks per minute. The rates obtained by Jensen (8) ranged from 60-90 sucks 
per minute. Examination of available curves of other investigators (3, 5), 
revealed rates generally exceeding 60 sucks per minute. Baliassnikowa and 
Model (2) classified infants as weak, normal, and active feeders. They 
found that the sucking rate varied greatly among the individual subjects 
and reported rates as high as 112 sucks per minute. 

Investigations show that breathing may be either accelerated or retarded 
during feeding, Basch’s curves (3) revealed high breathing rates with 
only occasional brief breathing pauses, and Baliassnikowa and Model (2) 
discovered that breathing accelerated during a period of sucking. On the 
other hand, Peiper (10) found that, whereas breathing was generally rapid 
when the sucking movements were of short duration, long sucking move- 
ments forced their rhythnv on the breathing movements and in general re- 
tarded respiration. According to his statement the breathing rate was typically 
one-half of the sucking rate. The rapid breathing which attended small 
sucking movements was accounted for by the fact that weak sucking had 
little or no effect on respiration, In an earlier study (6) it was revealed 
that the mean breathing rate, 51.6 respirations per minute, was lower during 
the feeding period than during any other waking period. 

The data presented in Table 3 were obtained from a half-minute section 
of the best kymographic record of each subject at each age level. The best 
record was the one in which both sucking and breathing weie regular. 

The table shows a wide range of sucking rates at each age for the 14 
subjects and, in most instances, large variations in rate from age to age for 
the individual subjects. The minimum rate, 42 sucks per minute, was ex- 
hibited by HE at two weeks and the maximum rate, 126 sucks per minute, 
by WA at the same age. The mean and median sucking rates for all age 
levels were 74 {SD 16.8) and 72 sucks per minute respectively. 

Individual differences were marked. F, T, and WO, all good feeders, 
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and M, who at times showed good coordination, usuklly sucked slowly and 
steadily. Their sucking rates for the most part were lower than the mean 
rate for the group and the individual sucks were relatively long. G and K, 
two of the best feeders, exhibited rates which were sometimes lower and 
sometimes slightly higher than the mean rate for the group. Somewhat 
higher rates were recorded by HAj PAj and R, whose feeding performances 
were alternately good and poor. Their speed of sucking was fairly uniform 
throughout the experiment. In fact HA's rates from age to age differed by 
only nine sucks per minute. 0 and 14'^ A ^ both poor feeders, usually sucked 
very fast. HE and PLj notably poor feeders, and S whose feeding perform- 
ance on occasions was on a par with that of the best feeders, showed great 
variability in speed of sucking from week to week. Their minimum rates 
were considerably below the group mean and their maximum rates far above 
it. Their best feeding performances occurred during slow sucking. 

These findings appear to indicate that conditions for achieving coordination 
were more ‘favorable when the sucking rate was low than when it was high. 
There was no evidence of a general increase or decrease in the sucking rate 
with age. 

The mean breathing rate for the group tended to decrease with age. 
However, this trend was not consistently exhibited by the individual sub- 
jects, probably because^ nursing conditions were not constant from week to 
week. 

According to the data, the mean, median, maximum, and minimum 
breathing rates for all feeding situations were considerably lower than the 
corresponding sucking rates. The mean breathing rate was 58 respirations 
per minute {SD 17) and the median rate, 60. On 14 occasions the breath- 
ing rate dropped below 40 and thus approximated the sleeping rate (6). 
The minimum rate, 24, was exhibited by F at three weeks during a period 
of slow and well-coordinated sucking and breathing in which there were two 
sucks per respiration. The next lowest breathing rate, 27, was recorded 
under similar conditions by T at eight weeks. The maximum rate, 99 respira- 
tions per minute, was exhibited by A at two weeks. Note that IV A also had 
the highest sucking rate. 

Comparison of breathing and sucking speeds in the 86 feeding situations 
showed that the breathing rate was lower than the sucking rate on 50 occa- 
sions and higher than the sucking rate on only four occasions. However, 
the breathing movements tended to keep pace with the sucking movements. 
When sucking was slow, breathing was slow* When the sucking rate in- 
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creased, the subject either accelerated his breathing, or slowed it to accom- 
modate two sucks per respiration. Six subjects showed a tendency to suck 
once per respiration. Two subjects, O and Tj indicated a preference for 
sucking twice per respiration. According to the data, the suck-respiration 
ratio was 1:1 in 52 feeding situations and 2:1 in 23 feeding situations. 
Mixed 'tiends of one and two sucks (occasionally 3) per respiration were 
evidenced on 11 occasions. Six subjects failed to show a preferred suck- 
respiration ratio. 

Excellent feeding performances occurred with both the 1:1 and the 2:1 
suck-respiration ratios, and analysis of the records showed that coordination 
was as good with one ratio as with the other. 

Of the 41 feeding situations in which very good coordination was ex- 
hibited, the suck-respiration ratio was 1 ;1 in 27 instances and 2:1 in 14 
instances. In other words, feeding performances were good in 52 per cent 
of all situations in which the 1 :1 ratio was employed and in 61 per cent of 
all situations in which the 2:1 ratio prevailed. Coordination was also re- 
vealed throughout the greater part of 22 other situations. The suck-respira- 
tion ratio was 1:1 in 10 of these 22 instances, 2:1 in 5 instance?, and mixed 
1 and 2 (and even 3) in ^7 instances. Little or no coordination was evidenced 
in the remaining 23 situations. Of the three best feeders, G always sucked 
once per respiration, whereas F and K performed as well with two sucks as 
with one suck per respiration. The three poorest feeders were PLj HE, and 
Wd. Their sucks for the most part occurred at varying phases of breathing. 
PL’s suck-respiration ratio was approximately 1 :1 for the first three weeks 
and 2:1 after three weeks. HE and WA usually sucked about once per res- 
piration. Examination of the records of the remaining subjects who revealed 
var 5 dng degrees of ability in feeding showed 11 good and 5 very poor feed- 
ing performances when the suck-respiration ratio was 1 :1 and 8 good and 
4 very poor performances when the ratio was 2:1. In passing, it was noted 
that the, tendency to suck twice per respiration increased with age. 

The most favorable conditions for coordination were relatively low suck- 
ing and breathing rates, and the most unfavorable conditions were high 
breathing and sucking rates. Table 4 shows the number of good, fair, and 
poor feeding performances under each of the following conditions: (a) slow 
sucking and slow breathing, (Z>) fast sucking and fast breathing, and (c) 
fast sucking and slow breathing. Both sucking and breathing were arbitrarily 
called slow when the rate was 72 or less sucks or respirations per minute. 
Fair performances were those in which coordination Was occasionally lack- 
ing (see Table 3). 
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TABLE 4 

Number, of Good, Fair and Poor Feeding Performances When Both Sucking and 
Breathing Were Slow, When Both Sucking and Breathing Were Fast, 

AND When Sucking Was Fast and Breathing Slow 


No. of feeding performances 
Good Fair Poor 

Slow sucking and slow breathing 31 4 9 

Fast sucking and fast breathing 4 S 6 

Fast sucking and slow breathing 6 12 9 

According to the data the number of good performances was relatively 
much larger when both sucking and breathing were slow than when either 
or both were fast. Good or fair performances were exhibited in 80 per cent 
of the instances in which both sucking and breathing were slow, in 67 per 
cent of the instances in which sucking was fast and breathing slow, and in 
60 per cent of the instances in which both sucking and breathing were rapid. 

Comparison of the speed of sucking and breathing for the good and poor 
feeding performances revealed that on the average both sucking and breath- 
ing were slower for the good performances than for the poor performances. 
According to the data (Table 3) the mean breathing and sucking rates per 
minute were 55 respirations and 67 sucks for the 41 good performances, 
60 respirations and 82 sucks for the 21 fair performances, and 63 respira- 
tions and 81 sucks for the 24 poor performances. Comparison of the suck- 
ing and breathing rates of the three best and the three poorest feeders 
yielded similar results. The mean sucking rate and the mean breathing rate 
were respectively 14 sucks and 9 respirations lower per minute for the best 
feeders than for the poorest feeders. Furthermore, the sucking rate was 
higher than 72 sucks per minute in 10 of the 16 feedings for the poorest 
feeders and in only 5 of 21 feedings for the best feeders. The breathing 
rate exceeded 72 respirations per minute in five of the feedings for the poor- 
est feeder and in only one of the feedings for the best feeders. Incidentally, 
only the poorer feeders exhibited breathing rates higher than 80 respirations 
per minute. 

Analysis of the kymographic records revealed that a high breathing rate 
was more detrimental to coordination than was a high sucking rate. This 
fact may explain why the breathing rate was lower than , the sucking rate 
in the majority of the feedings, and why it seldom exceeded 72 respirations 
per minute, whereas the sucking rate was higher than 72 in approximately 
50 per cent of the feedings. 

Examination of the data (Table 3) showed that of the 15 feeding per- 
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formances in which the breathing rate was higher than 72, 4 were soodj 
5 fair, and 6 poor. Of the 42 performances in which the sucking rate ex* 
ceeded 72, 10 were good, 17 fair, and IS poor. Thus the percentage of good 
and fair performances was about the same for fast sucking as for fast 
breathing. However, further study of the data showed (a) that of the 15 
poor performances which occurred when sucking was fast, 13 took place 
either when breathing was also fast or when the subject employed mixed 
suck-respiration ratios (see Table 3) ; and {b) that of the 10 good perform- 
ances, 6 occurred when breathing was slow, viz., only one-half as fast as 
sucking. 

TABLE 5 

Distribution of Good, Fair, and Poor Feeding Performances with Reference to 
THE Number of Sucks per Respiration When the Sucking Rate Exceeded 72 per 

Minute 



Suck-respiration ratio 

No 

Good 

of performances 
Fair 

Poor 


2:1 

6 

4 

2 


1:1 

4 

7 

9 


Mixed 

0 

6 

4 


Table 5 shows the distribution of the good, fair, and poor feeding per- 
formances when the sucking rate exceeded 72. The distribution indicates 
that when the breathing rate was low and the sucks occurred regularly twice 
per respiration, less than 20 per cent of the fast sucking performances was 
poor, but that when the breathing rate was high almost 50 per cent of the 
performances was poor. In passing it will be noted (Table 3) that good 
feeding performances occurred with sucking rates of approximately 100 when 
the suck-respiration ratio was 2:1. In fact, one subject, Mj gave a fair per- 
formance at 18 weeks with ^ sucking rate of 120. The highest respiratory 
rate for good performance was 84. 

The results appear to indicate that when the sucking rate is high, co- 
ordination is more likely to be maintained with a 2:1 suck-respiration ratio 
than with a 1 :1 ratio. Breathing apparently cannot keep pace with sucking 
when the rate is much over 80 sucks per minute. It will be noted that two 
of the best feeders, F and K, employed the 2:1 suck-respiration ratio during 
rapid sucking. 0, a poor feeder, who sucked fast, rendered his best perform- 
ances when sucking twice per respiration, and WA, another fast feeder, who 
generally sucked once per respiration, failed to show any coordination. 
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' ^ 9. Duration of Individual Sucks 

Observations of the movements of the lower jav/ revealed variations in 
the manner of sucking. The individual sucks varied in duration and were 
generally classified as short and long. The short suck was associated with 
rapid depression and immediate elevation of the lower jaw. In the long 
suck, these movements were either accomplished at a relatively slow speed, 
or the jaw after being quickly depressed was held down for a time before 
it was elevated. f'FA always employed the short type of suck, K and WO, 
on the other hand, employed the long type. The remaining subjects used 
both types during the same feeding period or at different age levels. Some- 
times the short suck was employed at one stage of the feeding period and 
the long suck at another stage. At other times they were combined rhythmi- 
cally (see Figure 1, C — L-j-i^l), and at still other times when coordination 
was lacking they occurred in irregular order. 

Table 6 presents data relating to the duration of the individual sucks and 
to the time between successive sucks. The subjects were grouped in order 
from the best to the poorest feeders. The data were obtained from a 10- 
second section of those records, one at each age level, in which the best 
coordination was exhibited. The best feeding performance of each subject 
was then determined from these records. The duration of a suck was the 
time elapsing between the start of the downward movement of the lower 
jaw and the start of its upward movement. The duration of the interval 
between sucks was the time elapsing between the start of the upward move- 
ment and the next downward movement. In passing, it should be recalled 
that swallowing, as well as sucking, frequently occurs when the jaw is de- 
pressed. In such instances one cannot determine the exact duration of the 
suck, hence the data actually indicate the duration of depression and of 
elevation of the jaw. 

According to the data, the average mean duration of the individual sucks 
was .40 seconds or longer for the subjects of Groups a and b, between .30 
and .39 seconds for Group c, with one exception, and less than .30 seconds 
for the two remaining groups, with the exception of HE who was the most 
voracious feeder. Thus, it would seem that as a rule, subjects who employed 
long sucks were more successful in achieving coordination than were sub- 
jects who employed short sucks. Furthermore, the best feeding performance 
of the poorer feeders occurred when subjects were employing sucks the dura- 
tion of which was usually considerably greater than the average mean dura- 
tion of their sucks. 
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According to the range of the means for the different age levels, the sucks, 
as a rule, varied considerably in duration from age to age for good and 
poor feeders alike. However, they were quite uniform in duration during 
any period when feeding and breathing were codrdinated. It will be noted 
that in the instance of the good feeder, the suck and the interval between 

sucks- were of about equal duration, but that in the instance of the poor 

feeder the duration of the suck, for the most part, was relatively much 
shorter than that of the interval between sucks. The minimum mean dura- 
tion of the sucks was greater than .30 seconds for the good feeders and less 
(in most instances much less) than .30 seconds for the poor feeders. 

10, Comparison of Amplitudes of the Movements of Chest and Abdomen 
The mean amplitude of the movements of the chest and the abdomen was 
determined from the curves according to the method employed in an earlier 

study (6). The data for each subject at each Jeeding are presented in 

Table 7. 

TABLE 7 


Mean Amplitude in MM. of the Movements of Chest and Abdomen for Each 
Subject at the Different Age Levels 
C denotes the Chest, J the Abdomen. 


Age in 

weeks: 

0 

C A 

1 

C A 

2 

C A 

J 

C 

A 

S 

c 

A 

1 

C 

A 

13 

C A 

18 

C A 

F 

3 2 

3 4 ' 

% 5 

14 

4 

8 

3 

11 

6 

4 3 

13 

5 

G 

2 4 

3 7 

3 3 

5 

8 

4 

3 


7 

— 

- 

- 

K 

3 2 

5 4 

4 2 

- 

- 

9 

4 

9' 

3 

11 5 

8 

4 

T 

4 7 

— 

7 5 

7 

7 

6 

3 

6 

3 

7 5 

7 

6 

WO 

— 

— 

8 6 

9 

10 

10 

8 


- 

7 4 

7 

S 

S 

§ 6 

— 

4 5 

5 

9 

8 

3 

11 

4 

— 

- 

- 

HA 


4 5 

— 

4 

2 

7 

4 

11 

6 

7 6 

4 

2 

M 

4 2 

7 4 

13 7 

- 

- 

25 

6 

11 

6 

8 7 

6 

5 

PA 


7 4 

— 

8 

S 

5 

4 

6 

2 

7 6 

9 

4 

R 

— 

5 9 

— 

8 

6 

10 

6 

5 

5 

5 2 

8 

5 

0 

5 5 

9 8 

— 

4 

6 

9 

5 

18 

7 

16 4 

9 

5 

PL 

3 4 

— 

10 6 

6 

6 

— 

- 

8 

6 

11 4 

8 

3 

HE 

— 

3 5 

4 2 

4 

4 

3 

4 

- 

— 

7 3 

8 

4 

WA 

— 

6 5 

3 3 

- 

- 

- 

- 

- 

- 

6 4 

7 

2 


The prominence of the costal movements is clearly Indicated. Comparison 
of the two Curves showed that the costal movements were larger than the 
abdominal movements in 63 of the 86 feeding situations and smaller than 
the latter in only 14 Instances. The trend toward larger costal movements 
was revealed by 3 of the 14 subjects at all feedings and by 10 other subjects 
In the majority of their feedings. Only one subject, Gj revealed the reverse 
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trend. Further comparison (see Tables 1 and 7) showed that the movements 
of the chest were usually larger during exclusively costal breathing than 
during either unisonal or predominantly costal breathing and, on the average, 
much larger than those of the abdomen during exclusively costal breathing 
than during either of the other types. According to the data, the mean of 
the individual mean amplitudes of the costal and abdominal movements for 
the three types of breathing was as shown in Table In addition, according 


TABLE A 


Type of breathing 

Costal movements 

Abdominal movements 

Exclusively costal 

9.0 mm iSD +.3) 

5.4 mm.iSD 1.7) 

Pi edominantly Costal 

5.8 mm,(SD 2.7) 

4.6 mm.iSD 1,6) 

Unisonal 

6 0 mm. {SO 2.1) 

5 0 mra. {SD 2.0) 


to the individual means, the amplitude of the costal movements exceeded that 
of the abdominal movements in 85 per cent of the instances of exclusively 
costal breathing, in 67 per cent of the instances of predominantly costal 
breathing, and in 65 per cent of the instances of unisonal breathing. Observa- 
tion of the subjects during feeding revealed that one of the reasons for the 
conspicuousness of the movements of the chest was that they were character- 
istically more abrupt than those of the abdomen, particulaily during exclu- 
’sively costal breathing (strong sucking). Indeed, comparison of the curves 
showed that changes in the expiratory position were greater for the chest 
than for the abdomen in 71 of the feeding situations and that the changes 
were generally maximum during strong sucking. 

11. When Coordination Was First Exhibited 

The age at which coordination between breathing and the sucking and 
swallowing activities was first exhibited varied from subject to subject. One 
subject, G, showed good coordination eight hours after birth at her first 
feeding. As soon as she was placed at the breast she made three feeble sucks. 
From there on she proceeded as follows: rested two seconds, made five strong 
sucks in rapid succession; rested six seconds, and sucked four times. No co- 
ordination was shown up to this time. After a rest period of five seconds 
she sucked regularly once per respiration 13 times, showing coordination. 
From this point on, the sucks occurred regularly once per respiration in 
series of 12 to 21. Subjects F, K, and T showed coo'rdination within the 
first three days, and eight other subjects exhibited coordination on one or 
more occasions at varying stages before the experiment was concluded. HE 
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and WA consistently failed to maintain a steady temporal relationship be- 
tween the breathing and the food-taking activities, and subsequent tests at 
24 weeks revealed no improvement in feeding performance (see Table 3). 

12. Why Feeding Performances of the Best Feeders Were Generally Good 

Feeding conditions were probably as variable for one subject as for an- 
other. Breast feeding in the first weeks of life was later followed by bottle 
feeding. Bottle nipples were selected at random from as many as 40 nipples. 

As a result of our findings, it would appear that when food-taking and 
breathing are proceeding with minimum mutual interference, swallowing is 
taking place during either the pause after inspiration or the pause after 
expiration. Although sucking can occur at any time, since the oral cavity 
during sucking ioes not communicate with the pharynx, there is probably a 
phase in the respiratory cycle when, because of the position of chest and 
diaphragm, conditions are optimal for suction power. The optimal phase 
for the suck will not be the same for all infants, or, in fact, throughout a 
single feeding period. Rather, the time at which the pressure will be ap- 
plied will probably be determined by factors such as the efficiency of the 
infant’s sucking mechanism and the ease or difficulty experienced in obtaining 
milk from the nipple. 

Hence, when nursing is proceeding smoothly and each suck is followed 
by a swallow, it may be assumed that the suck is of sufficient power to obtain 
a satisfying amount of milk and that the swallow is moving the milk past 
the laryngeal aperture at a favorable moment. In this case we would ex- 
pect to find a steadily maintained temporal relationship between the suck- 
swallow sequence and the respiratory cycle. Obviously the relationship would 
be modified if there were two sucks per swallow. 

The uniformly good performances of the best feeders were due to the 
fact that these subjects were able to maintain coordination under conditions 
in which other subjects usually failed. 

Feeding performances varied from superior to very poor in accordance 
with the degree of coordination or disorganization of the sucking, swallow- 
ing, and breathing activities. Note, in this connection, that when coordina- 
tion was shown, the three activities proceeded more smoothly with some 
types of feeding than with others. 

Coordination was characteristically good when subjects appeared relaxed 
and at ease in the feeding situation. The conspicuous features of their feed- 
ing behavior were the rhythmic movements of chest and lower jaw and the 
apparent ease with which they obtained and disposed of (swallowed) the 
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food. Restlessness was associated with difficulty in feeding. Poor feeders, 
such as HEj PL, and WA, were continually restless, as evidenced by fre- 
quent changes in body posture and numerous movements of head and limbs. 

However, since feeding conditions were not constant from age to age 
or even during a single feeding period, all subjects at times experienced 
varying degrees of difficulty in obtaining the food. It was in coping with 
these difficulties that the best feeders showed their superiority over the other 
subjects. Sucking and breathing tended to become irregular. Unless suck- 
ing power could be regulated to yield an appropriate amount of milk for 
swallowing to occur regularly, and breathing could be appropriately adjusted 
to the changes in sucking and swallowing, the three activities would become 
disorganized. The best feeders invariably managed to fulfill these conditions 
by employing a type of feeding by means of which coordination could be 
preserved, even when the change involved alterations in the temporal rela- 
tionship between sucking and swallowing. Thus, the breathing curves, al- 
though altered in form, were regular. Some of the better feeders among 
the remaining subjects were similarly successful at times. Analysis of the 
kymographic records showed that when difficulty was experienced in feed- 
ing, the irregularities in the breathing curves of the good feeders at the 
onset represented adjustments in breathing by means of which coordination 
was preserved, whereas the irregularities in the curves of poorer feeders 
evidenced immediate disorganization. 

13, Prhicipal Causes of Non-Coordinated Sucking, Sivalloiuin g , arid 

Breathing 

According to the present study the principal causes for non-cobrdinated 
sucking, swallowing, and breathing appeared tO' be as follows : 

1. Inability of the subject to adjust his suction power to the pressure 
required to obtain the milk in an appropriate amount so that swallowing may 
occur at regular intervals. Although sucking power increases with age, in 
view of the fact that different nipples yield milk at varying suction pres- 
sures, it would seem that regulation of the power and timing of its output 
rather than sheer power itself are more essential in establishing coordination 
between breathing and the food-taking activity. 

2. The nipple may be obstinate, or it may yield the milk too easily. Pres- 
ent records indicate that the three activities become disorganized when an 
infant is forced to exert himself unduly to obtain the milk. Sucking cannot 
be maintained uniform in power, breathing is brought to a stop for each 



220 


JOURNAL OF GENETIC PSYCHOLOGY 


suck, generally at varying phases of the respiratory cycle, and inspiration and 
expiration are carried on hurriedly between sucks. Frequent postural changes, 
stiffening, and abrupt bodily movements, the apparent purpose of which 
is the reinforcement of the sucking movement, enter into the feeding be- 
havior. A nipple that yields milk too- easily may also bring about the dis- 
organization of the food-taking and breathing activities. The inilk enter- 
ing the mouth per suck may be too great in amount to be disposed of ade- 
quately by an infant's normal manner of swallowing. In this case the excess 
milk will run out of the corners of the mouth or interfere with breathing 
by blocking its course in the pharynx. 

3. Unusual avidity in feeding. 

4. Rapid breathing. According to our data, coordination was seldom 
exhibited when the breathing rate exceeded 80 respirations per minute, 

5. Rapid sucking, when breathing is also rapid. 

6. Good feeders sometimes fail to maintain coordination throughout the 
entire feeding period. The failure may be due to fatigue, diminished milk 
supply at the breast, clogging of the artificial nipple, or pressure changes 
within the bottle. 

14, jBnV/ Description of the Feeding Behavior of the Poorest Feeders 

The three poorest feeders were PLj HEj and PFA. A brief description 
of their feeding performances may throw light on why infants sometimes 
fail to show coordination. 

In the case of PL. the difficulty seemed obvious. PL was the smallest 
h^hy of the group. Although her physical condition was good, she evidently 
lacked sufficient sucking power to obtain the milk easily enough to permit 
regular swallowing and uninterrupted breathing. Periods of strong sucking 
in which she appeared to put an unusual amount of effort into sucking, 
as indicated by frequent stiffening, abrupt bodily movements, and grunting, 
were followed by periods of rest or weak sucking. 

HE was a large healthy baby of good disposition. He gained rapidly in 
weight, appeared always to be hungry, and became excited at feeding time. 
Although the milk flowed easily, he sucked with great avidity as long as 
the supply lasted. He frequently held his breath and sucked three, four, or 
five times before resuming breathing. He sucked in whatever way was ad- 
vantageous for obtaining the milk rapidly and permitted breathing to occur 
as it could. At no time was there any indication of coordinated sucking and 
breathing, probably because of failure to adjust his sucking power to the 
pressure required to obtain the milk. 
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WA was a baby of average size. She never appeared to be hungry and 
was easily disturbed when she did feed. She obtained the milk easily, but 
sucked sporadically, and usually for short Intervals only. Successive sucks dif- 
fered widely in power and spacing, and her rapid respiration failed to keep 
pace with the quick sucking movements. 

G. Summary and Conclusion 

Simultaneous records of sucking, swallowing, and breathing were ob- 
tained in Older to determine how these activities were carried on during 
infant feeding. The subjects were 14 infants. Records were taken at the fol- 
lowing ages: Birth to 3 days, 1, 2, 3, 5, 8, 13 and 18 weeks. Sucking and 
breathing movements were recorded kymographlcally. Breathing movements 
were obtained from both chest and abdomen. Swallowing (transit of the 
milk through the pharynx) was observed stetlioscopically and related to the 
breathing movements as they were being recorded. Study of the records 
showed : 

1. The chest and abdomen functioned not only in breathing, but also 
in reinforcement of the sucking movements, the chest by expanding and 
stiffening, the abdomen by contracting and stiffening. Stiffening was asso- 
ciated with very strong sucking. The effect on breathing of these suck-rein- 
forcing movements was to increase the amplitude of the costal movements 
and to inhibit the abdominal breathing movements. As the sucking power 
increased, the costal movements became larger and the abdominal movements 
smaller until a point was reached at which the suck-reinforcing movements 
of the abdomen were stronger than its breathing movements and a paradox- 
ical situation arose in which the movements of the abdomen opposed the 
bieathing movements of the chest. 

2. Three types of breathing were exhibited during feeding as a result 
of the differential effects on the costal and abdominal breathing move- 
ments of differences in the power of the suck-reinforcing movements. Breath- 
ing was unisonal (and rapid) during relatively weak sucking, predominantly 
costal during relatively strong sucking, and exclusively costal during very 
strong sucking. 

3. Sucking and breathing were carried on simultaneously, except during 
strong sucking when the chest and abdomen stiffened to reinforce the suck- 
ing movements. The strongest sucks occurred during the pause after inspira- 
tion with the chest well inflated and the abdomen strongly depressed. 

4. The act of swallowing was of very short duration and always occurred 
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during a pause in bieathing. When this pause coincided with a natural pause 
in breathing, it caused little or no interference with the breathing activity* 
When swallowing occurred during either inspiration or expiration, breathing 
was abruptly interrupted. 

5. Strong sucks were generally of relatively long duration, weak sucks 
of relatively short duration. Breathing was generally slower during strong 
sucking than during weak sucking, 

6. Sucking and swallowing occurred as a continuous movement when the 
milk flowed evenly. The position of the jaw during swallowing appeared to 
depend on the speed of its movement, and this in turn on the power of 
sucking. 

7. When sucking, swallowing, and breathing were well coordinated, 
the sucks and swallows recurred in rhythmic units and breathing was ad- 
justed to the suck-swallow rhythm. The suck-reinforcing movements of 
the chest coincided with those of breathing, and swallowing occurred at a 
natural pause in breathing. Since breathing was chiefly a function of the 
chest, sucking occurred during either inspiration (thest expanding), the 
pause after inspiration (chest expanded), or both, depending on the power 
and duration of the sucks. Swallowing took place at a natural inteiwal after 
sucking during the pause after inspiration. Various types of coordination 
were exhibited, some of which were better than others. 

8. The position of the chest and abdomen during each suck was rela- 
tively constant during a period of coordinated sucking, swallowing, and 
breathing. The position appeared to depend on the amount of power re- 
quired to obtain the milk in appropriate amounts for swallowing, viz., the 
stronger the suck, the higher the chest and the lower the abdomen. The 
regular recurrence of the suck-reinforcing movements with reference to 
breathing appeared to be indicative of a preferred phase in the respiratory 
cycle 'for sucking and of preferred positions for chest and abdomen for the 
release of an appropriate amount of sucking power. 

9. When good coordination was exhibited, the subjects were sucking 
regularly either once or twice per respiration. Coordination was as good 
with one suck-respiration ratio as with the other. 

10. A relatively low breathing rate appeared to be more essential for 
achieving coordination than did a low sucking rate. Coordination was most 
frequently achieved when both the sucking rate and the breathing rate were 
relatively low and least frequently achieved when both rates were high. 
However, a high sucking rate combined with a low breathing rate frequently 
resulted in good coordination when the suck-respiration ratio was 2:1. 
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11. Good nursing conditions should provide that breathing as well as 
sucking and swallowing proceed with regularity. The nipple should yield 
milk at a suction pressure well within the infants power. The milk obtained 
in a unit suck-swallow sequence (whether there be one or two sucks per 
swallow) should be appropriate in amount to the capacity of the swallow- 
ing mechanism. The sucking-swallowing operation should be efficient enough 
to function in rhythmic coordination with breathing. 
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’ THE WISHES OF NEGRO SCHOOL CHILDREN* 

Department of Psychology, Florida State College for JVomefi 

Susan Gray 

This study has had as its purpose the investigation of the interests of 
Negro school children through an analysis of the wishes which they express. 
An attempt has been made to discover the nature of the wishes of Negro 
children from fairly typical Southern schools, to find developmental trends, 
if present, both as to age and as to grade placement, to ascertain whether any 
sex differences are present, and finally to study the relation of type of wish 
expressed to economic status. 

In its plan the study has followed rather closely a similar investigation by 
Boynton (1) of the wishes of white children of elementary school age, It was 
believed that aside from any value of a study in the interests of the Negro 
child per se, a comparison of the Southern Negro child with the white child 
might yield some data of worth in the consideration of the origin of interests. 
Since, in the South at least, the Negro and the white form two rather distinct 
groups in most ramifications of the life of a community, differences in the 
interests of the two groups might be expected to appear if the interests of 
children may be explained in terms of widespread group influences. In his 
study of the interests of white children, Boynton (2), after an analysis sim- 
ilar to the one to be presented in this paper, reached the conclusion that 
‘^children’s wishes, or fundamental interests, cannot be explained satisfac- 
torily in terms of group causes or affiliations. ... In truth, it would seem that 
the child's wishes must go back to the particular experiences through which 
he as an individual child has passed,” If this conclusion has general validity, 
we may expect that between the Negro and white groups consistent and 
clearcut diffetences will not be found since interests will depehd upon the 
experiences peculiar to the child rather than those common to his so-called 
racial group as opposed to any other group. To test this hypothesis will be a 
secondary purpose of the present study. 

Procedure 

The subjects in this study were Negro children from grades one to six 

^Received in the Editorial Office on August 19, 1942. 
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in a fairly large Negro school in Nashville, Tennessee, and two smaller 
schools in a North Carolina and a Tennessee town. These schools were se- 
lected as being fairly typical of Negro urban schools; it may be, however, that 
the fact of the cooperation of the schools in the collection of the data indi- 
cates a somewhat superior type of school in certain respects. Of approxi- 
mately 900 cases, there were 820 the records upon which were complete 
enough to permit their use in the study. As in Boynton^s study with white 
children each child was asked the following question : 

If you could have anything in all the \vorld that you might want, just 
anything j what would you ask for? Put down just ONE thing — ^that one 
thing you would rather have than anything else you can think of. 

In grades four to six the child read the question as presented upon a mimeo- 
graphed sheet and wrote his own response. The teachers were instructed to 
assist the children wherever necessary but in no way to influence their re- 
sponses. In the first three grades the teacher read the question to each child 
individually and recorded his response, care again being taken not to influence 
the child. 

The use of such a method of studying the interests of children may be 
open to question as it is likely that the responses of certain of the children 
may have been dependent upon caprice or passing fancy. It is also possible 
that the responses might have been influenced in certain cases by the chil- 
dren’s tendency to express only socially approved interests. It is difficult 
to device a method of studying the interests of children which would avoid 
the tendency of children to evince only socially acceptable responses, whether 
the method is one of questionnaire, interview, or observation. In view of 
‘ the essentially subjective nature of children's interests, it appears to the writer 
that a method of direct questioning is probably justifiable in such a study as 
the present one. Certainly, when it is desirable to 'study the interests of a 
relatively large number of children, such a method is probably the most 
feasible, While it is entirely possible that the method employed lacks validity 
for individual cases, the cancelling out of errors should make group responses 
of sufficient validity to warrant their use. It should be remembered, however, 
that the data presented upon the following pages and the conclusions drawn 
therefrom are strictly limited to the method of investigation employed. 

At the time at which the children were questioned concerning their vyishes, 
an attempt was made also in the case of each child to obtain some sort of 
approximate rating of the economic status of his home. The scoring plan 
which was used to obtain this rating was virtually the same as that used by 
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Boynton. This plan gave five points if either parent was employed, four 
additional points if the employment was professional, three If semi-profes- 
sional, two if skilled labor, and one if semi-skilled. Two points were given for 
one or more room per person living in the home, and one point for 0,50 to 0.99 
rooms per person. A point was given for a bathroom and a point for furnace 
or steam heat, and one point each for an electric refrigerator, a radio, and an 
automobile. It was recognized that such a rating scale as this will yield no 
fine discriminations and that it may be of somewhat doubtful validity with 
the population studied. The device was not employed, however, to yield 
fine differentiations; its only purpose was to obtain two groups rather widely 
separated, one high and one low, to study in contrast. 

Results 

The responses of the children were distributed first according to age and 
sex for the specific wishes given. These findings are presented in Table 1 
which shows the percentage of children expressing each wish. In this table 
all wishes are listed as miscellaneous which appeared less than four times 
for boys and girls combined. Probably the most interesting feature of this 
table is the high preference shown for a bicycle, the most frequently given 
of all responses, and for an automobile. These two responses cover 42 per 
cent of all the responses of the boys and 35 per cent of the girls’ responses. 
Throughout, the grouping of the interests of the children around a very small 
number of wishes was very striking. The six wishes highest in frequency 
include for the total group 73 per cent of the responses of boys and 71 per 
cent of those of the girls. This piling up is true of each age level as well, 
the lowest per cent included in these six being 63 per cent for boys at year 
12, and the highest,' 84 per cent for boys at year 13. This small range of 
interests is more marked than it was in Boynton’s study in which only 57 
per cent of the wishes of the boys and 48 per cent of those of the girls fell 
within the six most frequently expressed wishes. 

The similarity between the present study and Boynton’s, however, in the 
nature of the wishes expressed is marked. In Boynton’s study the bicycle 
was also found to be the thing most frequently wished for and the automo- 
bile to be second in favor. Boynton’s percentages, however, are smaller, 16 
and 15 for the bicycle as compared to 21 and 22 for the Negro children, and 
14 and 8 for the automobile as compared to 21 and 13 here reported. In 
order, the six things most frequently wished for by the white children were r 
bicycle, automobile, money, pony, clothing, and a home. For the Negro 
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TABLE 1 

Percentages of Children Expressing Various Wishes for Each Age and Sex 

Ages 


Wish 

Sex 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

All 


B 

4 

3 

20 

14 

31 

21 

25 

33 

27 

22 

21 

Bicycle 

G 

S 

6 

15 

24 

30 

24 

37 

31 

16 

6 

22 


B 

38 

49 

20 

35 

20 

15 

8 

12 

IS 

1 

11 

21 

Automobile 

G 

24 

39 

10 

7 

9 

7 

7 

6 

15 

25 

13 


B 

12 

14 

25 

14 

14 

11 

9 

27 

12 

11 

IS 

Home 

G 


6 

10 

12 

18 

15 

18 

11 

10 

6 

11 


B 

4 

5 

8 

2 

9 

6 

12 

4 

5 


7 

Clothes 

G 

19 

19 

10 

7 

9 

10 

2 

4 



8 


B 

S 

3 

6 

9 

2 

17 

9 

8 

5 


8 

Money 

G 




10 

7 

S 

2 

9 

4 

6 

5 


B 






2 






Piano 

G 

19 

11 

13 

10 


10 

11 

6 

15 

25 

11 


B 

4 




4 

4 

13 

4 

5 


4 

Education 

G 





5 

7 

4 

10 

4 


4 


n 

8 

3 

4 

2 



2 




2 

Radio 

G 

3 


13 

10 

3 

1 

1 




3 


B 


3 

2 

7 

4 

6 

2 

2 

2 


3 

Food 

G 

3 


2 

2 




2 



1 


B 












Watch 

G 





5 

4 

5 

9 

11 

6 

4 


B 




2 

2 


6 

4 

2 


2 

Health 

G 


3 


2 


1 

5 




1 


B 





2 







Electric refrigerator 

G 

3 

8 

4 



1 


4 

4 


3 


B 





2 







Furniture 

G 

3 

3 

4 

2 

2 

1 



7 

6 

2 


B 

4 

5 

2 

2 



4 

2 

2 


2 

Pony 

G 

3 




2 






1 


B 

8 

3 

2 








1 

Toys 

G 

8 

3 

2 



1 





1 


B 




2 








Skates 

G 


3 

4 

2 

5 

1 


2 



2 


B 












Doll 

G 



4 

5 


1 

1 




1 
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TABLE 1 (cQ7itinucd) 


Wish 

Sex 

6 

7 

8 

9 

Ages 
10 11 

12 

13 

14 

IS 

All 


B 

4- 

5 

2 








1 

Horse 

G 













B 






4 



2 


1 

Musical instrument 

G 







2 




,3 


B 





2 




2 

11 

1 

Airplane 

G 








2 



.2 


B 


3 

2 



2 

2 


2 


1 

Motorcycle 

G 













B 












Telephone 

G 

5 


2 






j 


1 


B 

4 



5 



2 




1 

Store 

G 













B 





2 


2 


5 


1 

Boy Scout outfit 

G 













B 

, 4 

5 

2 

5 

7 

11 

6 

4 

12 

33 

7 

Miscellaneous 

G 

5 


6 

5 

5 

6 

5 

4 

■ 11 

19 

5 


B 

26 

37 

48 

+3 

45 

47 

53 

48 

41 

9 

397 

No. cases 

G 

37 

36 

48 

41 

44 

72 

57 

47 

28 

16 

426 


children the six ranking highest were, in order: bicycle, automobile, home, 
clothing, money, and a piano. The only two things not common to both lists 
are pony and piano. The two entire lists of wishes for both groups are 
very similar in makeup, the overlapping being great. Boynton gives 28 wishes 
which were mentioned by eight or more children. Twenty of these are also 
in the lists for the Negro children. 

The lists for the Negro and white children are similar also in being almost 
entirely materialistic in nature. Health and education are the only abstract 
wishes given by the Negro children a sufficient number of times to warrant 
their inclusion. Even these include only 6 per cent of the total responses 
of the girls and 5 per cent of those of the boys, and are found to a greater 
extent among the upper age levels. The list for white children included three 
abstract wishes, health, happiness, and education. The three combined, how- 
ever, made up only 6 per cent of the wishes of the boys and 8 per cent of the 
girls’ wishes. It is interesting in this connection to note that in neither study 
did a child express a wish of a religious or spiritual nature. Although it is 
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possible that the materialistic nature of the responses is to some extent the 
function of the question used, the question was not such as to preclude a 
non-materialistic type of response. 

When attention is turned toward the development of children’s interests as 
related to chronological age, findings in general are again in line with those 
of Boynton’s study. With the Negro children as well as the white some 
effect of chronological age upon interest in the bicycle may be discerned. 
With the Negro girls as well as the white, the bicycle appears to increase 
in popularity with advancing chronological age. A similar Increase in interest 
is shown among Negro boys, however, a finding not true of the white group. 
Almost the reverse of this trend is true of the automobile. While the interest 
in the bicycle increases, interest in the automobile, very high in the sixth 
and seventh years, falls off rather sharply, although the decrease is not en- 
tirely consistent, The majority of the other 22 wishes listed appear to show 
little relation in their development to increasing chronological age. Excep- 
tions to this are: toys, which are absent entirely with one exception after 
the eighth year; watch, which appears among the girls first at year 10 and 

TABLE 2 


Percentages of Children Expressing Various Wishes for Each Grade and Sex 


Wish 


Sex 

I 

II 

III 

Grade 

IV 

V 

VI 

All 



^ S 

6 

17 

19 

28 

29 

30 

21 

Bicycle 


G 

2 

7 

16 

40 

26 

32 

22 



B 

4+ 

27 

19 

19 

10 

7 

21 

Automobile 


G 

29 

21 

11 

5 

13 

6 

13 



B 

n 

18 

26 

11 

16 

9 

15 

Home 


G 


15 

9 

\6 

15, 

14, 

12 



B 

4 

11 

8 

8 

12 

3 

7 

Clothes 


G 

20 

19 

11 


5 

2 

8 



B 

3 

6 

12 

12 

2 

9 

8 

Money 


G 

2 

4 

5 

9 

6 

3 

5 



B 





2 

1 

1 

Piano 


G 

17 

9 

11 

4 

6 

14 

11 



B 



3 

3 

6 

13 

4 

Education 


G 





5 

10 

4 



B 

7 

2 

2 




2 

Radio 


G 

5 

7 

7 


2 

1 

3 
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TABLE 2 (continued) 


Wish 

Sex 

I 

11 

Grade 

III 

IV 

V 

VI 

All 


B 

3 

5 

3 

1 

10 


3 

Food 

G 

2 

1 

2 

4 


10 

1 


B 








Watch 

G 




2 

5 

3 

4 


B 




5 


6 

2 

Health 

G 


1 


2 



1 


B 




1 



.3 

Electric refiigerator 

G 

3 

4 

2 

4 

5 


3 


B 


2 





.3 

Furniture 

G 

3 

1 

11 


2 


2 


B 

6 

2 


1 


4 

2 

Pony 

G 

2 


2 




1 


B 

4 

2 





1 

Toys 

G 

7 

1 

2 




1 


B 





2 


.3 

Skates 

G 


3 

3 

5 

2 


2 


B 








Doll 

G 

2 


7 


2 


1 


B 


2 




1 

1 

Horse 

G 

3 






.2 


B 

3 

2 

2 

1 


1 

1 

Musical instrument 

G 





2 


.2 


B 






4 

1 

Airplane 

G 




2 



.2 


B 


3 

2 



3 

1 

Motorcycle 

G 









B 








Telephone 

G 

3 


2 



1 

1 


B 

3 

3 

3 




1 

Store 

G 









B 





. 6 

1 

1 

Boy Scout outfit 

G 









B 

6 


8 

9 

6 

6 

7 

Miscellaneous 

G 

3 

7 

3 

7 

6 

5 

5 


B 

71 

66 

65 

75 

51 

69 

397 

No. cases 

G 

59 

70 

58 

55 

62 

122 

426 
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from then on at every age level; and education, which except in one case 
is restricted to the age levels of 10 and above. This same general lack of 
relationship which may be observed with respect to age and the nature of 
wishes also appears when wishes are studied with respect to possible changes 
in the wishes expressed with increasing grade status, This may be seen ir 
Table 2. The relationship of the majority of the wishes given to chrono* 
logical age and to grade status, if present at all, would seem to be equivocal. 

When the comparisons are made between the sexes, only two differences 
large enough to be statistically reliable were found, wishes for a piano and 
for a watch, both of which were expressed more often by girls than boys. 
The difference of 10 per cent between boys and girls in wishes for a piano 
is 6.3 times its standard error, and the difference of 4 per cent in wishes for 
a watch is 4.0 times its standard error. Another rather marked sex difference 
was shown in wishes for an automobile in which 8 per cent more boys ex> 
pressed interest. This difference, being 2.9 times its standard error, may 
be said to be rather definitely reliable. Comparisons with Boynton’s study 
again reveal similarities. With all three of the wishes which showed import- 
ant differences among the Negro children statistically reliable differences 
were found among the white children. Of the 28 wishes of the white chil- 
dien studied, however, only six showed significant sex differences. The 
picture of sex differences among the Negro children as among the whites is 
one of small differences, with only the three of the 24 items already men- 
tioned showing differences large enough to indicate with any reasonable cer- 
tainty the presence of any influence other than that of chance sampling. 

The specific wishes of the Negro children were further studied as they 
related to the economic status of the children concerned. It was originally 
planned to contrast the highest and lowest 25 per cent upon the economic 
scoring device. The actual division, however, was such that it included 
the highest 22 per cent and the lowest 29 per cent. In Table 3 are given the 

differences in the percentages of the children from the two economic groups 

expressing each wish. No single one of these differences was found to be 
statistically significant either in the case of boys, or girls, or of both sexes 
combined. In fact, only five of these differences were as great as twice 
their standard errors, a ratio which falls far short of the conventionally ac- 
cepted criterion of statistical reliability. While it is true that the possible 

invalidity of the rating scale used may have obscured true differences that 
might have appeared between high and low groups, the consistent absence of 
significance is striking. 
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TABLE 3 

Percentages of Children of High and Low Economic Status Expressing 

Certain Wishes 


Wish 

Boys 

High 

Low 

Girls 

High 

Low 

Both 

High 

Low 

Bicycle 

14 

28 

26 

18 

20 

22 

Automobile 

16 

18 

9 

13 

13 

16 

Home 

22 

13 

16 

12 

19 

13 

Clothes 

4 

4 

5 

13 

5 

10 

Money 

7 

11 

3 

4 

5 

7 

Piano 


2 

12 

11 

6 

6 

Education 

9 

3 

6 

3 

7 

3 

Radio 


4 

2 

4 

1 

4 

Food 

2 

3 


2 

1 

3 

Watch 



1 

3 

1 

1 

Health 

4 

2 

1 

1 

3 

2 

Electric refrigerator 

1 

1 

1 

4 

1 

2 

Furniture 



6 

2 

3 

1 

Pony 

4 

1 



2 

.4 

Toys 

2 

1 



1 

.4 

Skates 



2 

4 

1 

2 

Doll 



3 


2 


Horse 


1 




.4 

Musical instrument 


2 

1 

1 

1 

2 

Airplane 

2 




1 


Motorcycle 

1 

2 



1 

1 

Telephone 



1 

1 

1 

.4 

Store 


2 




1 

Boy Scout outfit 







Miscellaneous 

11 

4 

4 

6 

7 

5 


In a further study of differences in interests concomitant with differences 
in chronological age, in sex, and in economic status, the wishes of the children 
were distributed into seven categories, the same seven selected by Boynton 
being used to render possible comparisons between the two studies. It is possi- 
ble that in the two studies wishes were not in all cases classified In pre- 
cisely the same manner according to category. Since most classifications, 
however, were relatively unequivocal, differences in classification were proba- 
bly rare. The seven categories used were those of home, tools for play, travel 
and conveyance, animals, financial, personal, and educational. While such a 
classification may be arbitrary, it has value, as Boynton (2) points out, since 
more of the errors are likely to be compensatory and thus the element of 
chance in the samplings used will not wield so great an influence. The results 
of this redistribution of wishes are given in Table 4. In this table, as in 
Table 1, which gave the percentage distribution for the specific wishes, little 
1 elation can be seen between type of wish and chronological age. The cate- 
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gory of education is an exception since it appears at only one age level, year 
seven among boys, until year ,10, It fails, however, to increase after this year 
with any consistency. Travel and conveyance appears to show a fair degree of 
relationship with chronological age, reaching its peak at year seven with both 
sexes and then declining rather sharply. This decrease, however, is not en- 
tirely consistent. These findings are again in general agreement with Boyn- 
ton’s which showed no consistent increase or diminution of interest in any 
of the seven categories except to a certain extent in educational wishes, which, 
as with the Negro children, were most frequent in the upper age levels. 

When sex differen*ces are studied as they relate to the seven categories, 
two types of wishes aie found which show statistically significant differences 
between the two. The first of these is in wishes concerned with the home, 
which were given by 11 per cent more girls than boys. This difference 
is consistent at every age level except year 13, The second is in travel and con- 
veyance, in which 11 per cent more boys than girls expressed an interest, 
and which appears at every age level, the difference varying in amount from 
4 to 28 per cent. Statistically reliable differences were not obseived with 
the o'ther five categories of wishes. The finding concerning travel and con- 
veyance is closely in line with Boynton’s study in which a reliable difference 
of 10 per cent was found between boys and girls. The white childien, how- 
ever, showed no such difference between the sexes in wishes concerned with 
the home. 

When the wishes of children of high and low economic status are con- 
sidered, one finds that differences in categories, while present, are too small 
to be assigned confidently to anything other than chance. There is no single 
difference between boys of high and low economic status or between girls 
of high and low economic status which is as great as three times its standard 
error, and only two which are as great as twice their standard errors. It is 
the same picture of lack of relationship as that presented when the specific 
wishes are studied. 


Summary and Conclusions 

The findings given in the preceding paragraphs concerning Negro children’s 
wishes when grouped into seven categories and the findings dealing with 
the specific wishes enable one to make some answer to the four questions pro- 
posed in this investigation. The four questions concerned the general nature 
of Negro children’s wishes, interests as they relate to chronological and edu- 
cational development, as they relate to sex, and as they relate to economic 
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status. The interests of Negro children as they are revealed by the technique 
employed are largely materialistic in nature. The six things most frequently 
wished for are: bicycle, automobile, home, clothes, money, and piano. These 
six responses cover almost three-fourths of the wishes expressed by both boys 
and girls. There appears to be little relationship between wishes expressed 
and either chronological age or grade placement. Exceptions to this are in- 
terests in a bicycle and in education, which increase, and interests in auto- 
tomobiles and in toys, which decrease. Where the seven larger categories are 
concerned, educational wishes show some rise, and travel and conveyance a 
fairly consistent decrease. The only significant sex differences in specific 
wishes are those for a piano and for a watch. Sex differences by categories 
show a significantly larger percentage of girls expressing wishes concerned with 
the home and a significantly larger percentage of boys expressing wishes 
having to do with travel and conveyance. Neither with wishes listed specifi- 
cally nor with them grouped by categories are any reliable differences shown 
between children of high and low economic status as determined by the 
rating scale used. 

A summary comparison of the present study with Boynton’s study of white 
children would indicate certain differences appearing between the two groups. 
The more important of these probably are : 

1. Negro children gave somewhat more wishes concerned with the home. 

2. White children showed somewhat more interest in wishes for animals 
and specifically for a pony. 

3. Negro children showed a higher interest in musical instruments and 
specifically in a piano. This interest was confined almost entirely to girls. 

4. The Negro children showed somewhat less scattering of responses, the 
majority of them grouping their wishes aiound a slightly smaller list of 
items than did the white children. 

5. The interest of the Negro child in an automobile and in the classifica- 
tion by categories in travel and conveyance appears to be more closely related 
in its gradual diminution to chronological age than it is in the case of the 
white child. 

Yet more striking than such differences between the white and Negro 
groups is probably the basic similarity of the two groups, and the basic lack 
of relationship between the interests of these groups and the four factors 
studied of chronological age, grade placement, sex, and economic status. 

This summary comparison of the studies of the interests of white children 
and Negro children from elementary schools of the Southern states would 



SUSAN GRAY 


237 


appear to offer supporting evidence for the hypothesis suggested in the be- 
ginning of this analysis. This hypothesis was that, if the interests of children 
are dependent upon experiences peculiar to the individual rather than upon 
a natural or artificial group of which he is a member, differences between 
the interests of Negro and white children in the main would not be clearcut 
or consistent. It may be argued, in criticism of this hypothesis, that the lack 
of differences between the white and Negro groups compared in this analysis 
is attributable to the fact that a child’s interests are based ppon considera- 
tions which transcend the real or artificial group of which he i? a member. 
In other words, there are many types of experiences common to all children 
existing together in a civilized state. In either case, it would seem that one 
is led to the view that a child’s interests are dependent upon the particular 
experiences through which he as an individual has passed. This interpreta- 
tion of the findings of the present study, if it possesses any validity, would 
lead inevitably to the conclusion that the interests of a child cannot be 
determined through a study of the group of which he is a member by reason 
of age, sex, educational status, economic level, or race; instead, such interests 
can be predicted only in light of the particular and individual factors of the 
child*s past and present environment. 
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THE VOCATIONAL PREFERENCES OF NEGRO SCHOOL 

CHILDREN* 

Department of Psychology^ Florida State College for IV omen 


Susan Gray 


The purpose of the present study has been to investigate the vocational 
preferences of Negro school children from certain communities which may 
be considered as fairly representative of the South, 

The few studies of the vocational interests of Negroes which may be found 
in the literature at the present time have been concerned largely with the 
high school and adult levels. The present investigation was undertaken with 
the belief that a study of the vocational wishes of the younger Negro child 
might yield findings of some interest since the younger child probably has 
come less into contact with the social and economic barriers erected around 
some occupations he might choose than has his older brother or sister. It was 
also believed that in a study of the younger child general trends in the develop- 
ment of vocational interests with increasing chronological age might be re- 
vealed. In addition, the writer felt that a comparison of the expressed voca- 
tional preferences of Negro children with those of white children from similar 
communities might be of value in indicating to some extent the origin of 
vocational interests. ' 

The specific questions which the present investigation has attempted to 
answer with respect to the vocational preferences of Negro children are 
as follows: 

1. What occupations are most favored by Negro boys and girls of ele- 
mentary school age? 

2. Are these occupational preferences related to the chronological ages of 

the individuals studied? ' 

3. In terms of the Taussig classification, what are the occupational levels 
of the vocations listed by the children? 

4. Are the occupational levels chosen related to the ages of the children? 

5. How do the vocational preferences of these children compaie with 
those of a group of white children of the same age and from similar com- 
munities ? 

^Received in the Editorial Office on August 19, 19+2. 
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Method 

The 797 children studied in this investigation were enrolled in the first six 
grades of a large elementary school of Nashville, Tennessee, and two smaller 
Negro elementary schools in Franklin, Tennessee, and Burlington, North 
Carolina. The following question was asked each child: 

When you get old enough to leave home and make a living for yourself, 
what kind of work do you want to do? For example, you might want to be 
a carpenter, a school teacher, get married and keep house, be a farmer, 
be a doctor, run a boarding house, work in a beauty parlor, or just any one 
of a whole lot of things. Put down the ONE thing you would lather do 
than anything else when you get old enough to make your own living. 

In the first three grades, the teacher asked the question to each child sep- 
arately. In the upper three grades, the children read the question as pre- 
sented upon a sheet of paper and recorded their own responses. 

It is possible to criticize such a method as yielding results that may be 
partially invalidated because of the influence upon the responses of passing 
whims of the children. It is diificult, however, to devise other methods of 
reaching the vocational preferences of the child than those of direct ques- 
tioning, especially when one wishes to study a fairly large population 
sampling. Furthermore, while the influence of a passing fancy may have served 
to invalidate a given single response, the responses of the total group proba- 
bly have sufficient validity to justify their analysis. 

Results 

The responses of the children were analyzed first according to the specific 
occupation chosen. The results of this analysis are given in Table 1. Among 
the boys studied, four occupations stood out rather markedly above all others. 
These four, in order, were : doctor with 65 choices, farmer with 55, carpenter 
with 47, and teacher with 33. Together these included 50 per cent of all 
the vocational wishes of the boys and are the only ones mentioned more than 
11 times by the entire group of 392 boys. The remaining 22 occupations 
which were listed by as many as four boys represent a fairly wide scatter of 
interests. Only three of these, however, would receive an occupational rating 
of higher than that of skilled labor according to the Taussig classification. 

Of the four occupations listed most frequently by boys, only one appears 
to bear any relationship to advancing chronological age. This is the occupa- 
tion of teacher, more favored by older than by younger boys. The occu- 
pations of doctor, farmer, and carpenter, the three most favored, show no 
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TABLE 1 

Percentage Distributions of the Vocational Wishes of “Boys 
According to Age 


No. Ages 


Vocation cases 

6 

7 

8 

9 

10 

11 

12 

13 

14 

All 

Doctor 

62' 

12 

5 

28 

14 

7 

17 

24 

10 

20 

16 

Farmer 

53 

23 

11 

19 

16 

11 

15 

6 

16 

10 

14 

Carpenter 

48 

8 

8 

10 

16 

13 

10 

9 

18 

15 

12 

Teacher 

33 


5 

2 

7 

13 

8 

13 

12 

10 

8 

Taxi driver 

11 

8 

5 

8 

2 


2 


2 

2 

3 

Musician 

10 





4 

6 

4 


7 

3 

Preacher 

10 

15 

8 


2 

2 

2 




3 

Policeman 

9 

4 

5 

5 

5 

2 

2 




2 

Mechanic 

8 


8 



2 



4 

2 

2 

Lawyer 

7 


3 

5 

5 

2 


2 



2 

Postman 

7 






4 

2 

6 

2 

2 

Factory worker 

7 

11 


% 

4 






2 

Miner 

7 




7 

2 

2 

2 

2 


2 

Merchant 

7 



2 

2 

2 


4 

4 


2 

Truck driver 

6 



3 

2 


2 

4 


2 

2 

Sailor 

4 






2 

4 


2 

1 

Pullman poiter 

4 


2 

5 


2 





1 

Porter (geneial) 

4 

2 





2 


4 


1 

Keep house 

4 


3 




4 

2 



1 

Plasterer 

3 







4 


2 

1 

Chauffeur 

3 


3 


4 






1 

Keep board, house 

3 







2 

2 

2 

1 

Beautician 

3 





2 


2 

2 


1 

Launderer 

2 

4 







2 


1 

House boy 

2 

4 






2 



1 

Cook 

1 

2 









0, 

Miscellaneous 

74 

23 

24 

10 

19 

24 

19 

13 

18 

24 

19 


consistent increase or diminution with age. Examination of the other occu- 
pations listed less frequently yielded somewhat similar results, and where 
changes were shown, as in the occupations of preacher, postman, and police- 
man, the number of cases was too few to justify generalizations. 

When attention is turned to the data for the girls, one is struck immedi- 
ately by the very narrow range in which the vocational wishes of the Negro 
girl lie. As may be seen in Table 2, the four occupations of teaching, nurs- 
ing, beauty parlor work, and domestic service account for four-fifths of the 
occupational choices of all the girls. Teaching alone accounts for one-third 
of the group. This marked preference for teaching is consistent throughout 
the range of ages studied, ranking first at every age, except one, from six to 



242 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 2 

Percentage Distribution of the Vocational Wishes of Girls 
According to Age 


Vocation 

No. 

cases 

6 

7 

S 

9 

10 

Ages 

11 

12 

13 

14 

All 

Teacher 

136 

32 

22 

40 

41 

25 

29 

39 

3$ 

29 

34 

Nurse 

90 

19 

33 

25 

10 

20 

21 

19 

28 

25 

22 

Beautician 

60 

13 

6 


7 

14 

18 

25 

21 

29 

14 

Domestic service 

51 

27 

28 

19 

22 

9 

11 

2 

2 


14 

Housewife 

21 


6 

4 

10 

14 

3 

5 

2 

4 

5 

Music teacher 

10 



4 


5 

6 

2 


4 

2 

Stenographer 

8 





7 

6 



4 

2 

Seamstress 

6 





2 

1 

4 

4 


2 

Keep board, house 

4 


3 


2 



^ 4 



2 

Merchant 

5 

3 


4 



1 


2 


1 

Laundress 

3 

5 



2 






1 

Musician 

2 






2 

2 



1 

Miscellaneous 

9 


3 

2 

5 

5 

1 


2 

4 

3 


14. Neither teaching nor nursing appears to bear any clearly discernible 
relationship to chronological age. Beauty parlor work, on the contrary, does 
appear to increase in favor as one goes from the lower to the upper age 
levels. Domestic service, which is in the second place ^at year six declines 
sharply after year nine. There w’ere three occupations, mentioned less fre- 
quently by girls, which appear to be more favored by the older girls. These 
are music teaching, which appears only twice before the tenth year and .eight 
times thereafter, and stenographic work and sewing, neither of whiih appears 
before the tenth year. The numbers^ ho'wever, are so small as to make any 
definite conclusions concerning possible relationships hazardous. 

When one compares the choices of boys and girls, probably the most 
striking difference is in the much smaller range of occupations found in the 
girls’ list. For the 405 girls, all except 9 scattered responses might be 
grouped into 12 categories. With the boys, however, 26 separate occupations 
were listed as chosen by four or more individuals. All occupations listed 
by less than four of the entire group were arbitrarily classified as miscellane- 
ous, and into this miscellaneous group fell 19 per cent of the choices of the 
boys, 

Another phase of the vocational wishes of children which this study has 
proposed to investigate is that of the occupational rating, according to the 
Taussig classification, of the occupations preferred by the subject population, 
and the possible relationships between levels of occupational choice and 
chronological age. 
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The occupational preferences of the children were assigned ranks from one, 
unskilled labor, to five, professional work, in accordance with the five steps 
of the Taussig scale. The median occupational levels chosen by girls and 
boys are given in Table 3. With boys the median occupational level was found 

TABLE 3 

Median Rating of Vocational Wishes by Taussig’s Scale 


Ages 


Sex 

6 

7 

S 

9 

10 

11 

12 

13 

14 

All 

Boys 

3.1+ 

2.88 

3.30 

3.13 

3.24 

3.37 

4.62 

3.12 

3.32 

3.23 

Girls 

3.69 

3;67 

4.32 

3.87 

3.75 

4.05 

4.09 

4.14 

4.00 

4.00 


to be 3.23, a figure falling within the classificatipn of skilled labor. Thirty- 
eight per cent expressed preferences for occupations falling within the two 
upper Taussig groups of professional and semi-professional work and only 
17 per cent for the two lower Taussig groups of unskilled and semi-skilled 
labor. This may be seen in Table 4. No consistent rise or fall is shown with 


TABLE + 

Percentages of Boys and Girls Expressing Choices Falling within Extreme 

Vocational Groups 


Groups 

Sex 

6 

7 

8 

9 

Ages 

10 11 

12 

13 

14 

All 

Professional and 

Boys 

33 

22 

41 

33 

36 

44 

55 

28 

44 

38 

semi-professional 

Girls 

45 

55 

75 

54 

59 

66 

61 

69 

65 

62 

Semi-skilled and 

Boys 

21 

32 

15 

21 

11 

13 

12 

15 

19 

17 

unskilled labor 

Girls 

35 

33 

19 

29 

11 

11 

5 

2 


16 


increasing age as to the number of choices falling within the two upper' 
groups, although interest in the two lower groups declines rather sharply 
after year nine. 

The median Taussig rating for all girls was 4,00. Sixty-two per cent 
evinced interest in the two upper Taussig groups and only 16 per cent in the 
two lower Taussig groups. The median Taussig rating for girls appears to 
bear a low but fairly consistent relationship with age, increasing from 3.69 
in year six to 4.00 in year 13. As Table 4 shows, little relationship is seen 
between chronological age and interest expressed in the professional and 
semi-professional groups. Interest in the unskilled and semi-skilled labor 
groups, however, shows a marked and consistent decline, falling from 35 per 
cent in year six to zero per cent in year 14. 

A striking sex difference is seen here in the number of cases expressing 
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preferences falling into the two upper Taussig groups. Twenty- four per cent 
more girls than boys express occupational choices falling into these groups, 
a difference so large as to indicate considexably less than one chance in a 
thousand that the difference is explicable in terms of chance alone. This dif- 
ference is consistent throughout the entire range studied. The percentages 
for the two lower groups, however, were almost identical, 16 per cent for 
girls and 17 per cent for boys. i 

Comparison of the results of this study with an analysis made by Boyn- 
ton (2) with white children, a study in which substantially the same tech- 
nique of investigation was used, yields several points of possible interest. The 
preferences of Negro and white girls appear to be strikingly similar, the 
three occupations of teacher, nurse, and beautician making up from two-thirds 
to three-fourths of all choices with both groups. The findings with boys, 
however, are less similar. With white boys the four, most favored occupa- 
tions were: farmer with 18 per cent, and pilot, mill or plant worker, and 
doctor, each of the last three being mentioned by 9 per cent of the group. 
The first four among the Negro boys include two of these, doctor with 16 
per cent and farmer with 14 per cent. Pilot is mentioned by less than 1 per 
cent of the Negro children and mill worker by only 2 per cent. This last 
difference is possibly explicable in terms of specific environmental influences, 
since a larger number of Boynton^s children came from industrial towns. 
Teacher, which 8 per cent of the Negro boys selected, was mentioned by only 
2 per cent of the white cases. 

When the white and Negro children are compared with respect to the 
median occupational level chosen, with a considerable degree of consistency 
the median occupational level chosen by the Negro children is higher than 
that of the white children. For the total group the median occupational level 
of the boys was 3.23, a figure 0.89 points higher than the median occupational 
level of the white boys. The Negro girls* median of 4.00 was 0,81 points 
higher than the corresponding median of the white girls. 

By way of summary, then, it would appear that the vocational choices of 
Negro school children of the first six grades tend to fall into a rather small 
number of classifications; that teaching is the most favored occupation with 
girls and medicine with boys; that the median occupational level chosen is 
high, skilled labor for boys and semi-professional work for girls; that the 
Negro girls* preferences are essentially similar to those of the white girls; 
that the interests of the Negro and white boys are somewhat dissimilar, the 
Negro boy evincing rather more interest in certain professional occupations; 
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that the median occupational level chosen by the Negro child on a five point 
scale is almost one point higher than the white child’s. 

Discussion 

It would appear that the vocational preferences of both boys and girls, 
white and Negro alike, tend on the whole to follow rather conventional 
patterns. For the United States at large, the Dictionary of Occupational 
Titles published by the Departnaent of Labor lists over 17,000 different 
occupations. And yet the old nursery rhyme of "doctor, lawyer, merchant, 
chief,” is not a more circumscribed list of occupations than the choices of 
these children. Eighty per cent of the Negro boys list occupations which 
fall into but 26 separate groups, while It is possible to allocate the choices of 
97 per cent of the girls into only 12 different occupational categories. These 
findings become particularly significant when one considers that many of the 
occupations listed by these Negro children are highly competitive pursuits, 
entry into which is difficult and success in which is often doubtful. In pro- 
fessional and semi-professional work the Negro is probably at a considerable 
disadvantage in securing employment. A survey made by the United States 
Employment Service (1) in 1939 indicates that the relative placement rate 
during the preceding year of Negro professional, semi-piofessional, and tech- 
nical workers registered with the United States Employment Service was 
only 14 per cent and 1.6 per cent for men and women respectively as com- 
pared to 47 and 22 per cent for white men and women. This relative place- 
ment rate is found by calculating the proportion of registrants from a par- 
ticular occupational, sex, and color group for whom employment would be 
secured if employment were equitably distributed according to the propor- 
tion of registrants in such groups. One hundred per cent for a group, then, 
would indicate that the number of people employed from that group was 
exactly the number that might be expected if employment were equitably 
distributed. Indication is thus given that even with the white worker chances 
of employment in professional and semi-professional work are relatively poor, 
and that with the Negro worker chances of employment are considerably less. 

Furthermore, if the data presented in this study have any validity, the 
Negro child is not becoming more realistic in his vocational choice with 
increasing chronological age. Rather, the indication of this study, where 
occupational levels are seen to become slightly higher with increasing age, 
is that the child is becoming not more, but rather less, realistic in his voca- 
tional choices. 
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Another outcome of some importance in this investigation is the finding that 
the median occupational level chosen by the Negro child is almost one point 
higher on the Taussig scale than that chosen by the white child. One can 
only conjecture as to why this should be true. It may be possible that the 
Negro child is simply more conventional than the white child, or that he is 
less realistic in his choice of a vocation. On the other hand, it is possible that 
the Negro child has a greater interest in economic security than the white 
child. It may be that this divergence is explicable in terms of the Negro 
child’s striving for a prestige that members of his race have achieved but 
seldom in our present society. Whatever is its cause, the higher median rating 
of the Negro child certainly raises a question when one considers that only 
2 per cent of gainfully employed Negroes are classified as professional, and 
that three-fourths of those so classified are either teachers, clergymen, or 
musicians. The profession of medicine was chosen by 16 per cent of the 
Negro boys studied, and yet only 0.06 of 1 per cent of all Negroes gainfully 
employed are listed as either physicans or surgeons (3). 

The fact that the occupational choice of the Negro child is so very far 
from the type of work in which it is likely that he may find employment 
would appear to be of considerable significance. Not only will such a dis- 
crepancy between occupational choice and possible realization have its impact 
upon the future adjustment of the individual concerned but upon that indi- 
vidual’s community as well and upon society at large. There would appear 
to be a greater need of realism concerning vocational aims and preferences 
both upon the part of the child and of those with whom he comes in contact. 
Also,, there is strong indication that somewhere in the child’s experience there 
should be a much broader acquaintahce than at present with the many possi- 
ble vocations into which a person may enter. 

Finally, there would appear to be certain implications in the finding 
that the Negro child is consistently choosing vocations with a higher occupa- 
tional rating than is the white child. If the Negro child’s choice of higher 
occupational levels is a function of his greater striving for economic security 
and prestige, it would seem to indicate that social readjustment sufficient to 
grant such security and prestige is desirable for the happiness and welfare of 
the Negro child. The higher median occupational level chosen by the Negro 
child would also suggest that with the Negro child, to an even greater 
extent than with the white child, a different type of emphasis in education is 
to be desired. As Witty (4), in a recent discussion of discrepancies between 
vocational ambitions and probable future employment of high school stu- 
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dents, has pointed out, probably less 'stress should be placed upon acquisition 
and achievement, power and prestige, as the desirable ends of human endeavor. 
It is possible that the solution to the problem of a more desirable emphasis 
in the education of the child may lie in a greater stressing of types and quali- 
ties of human relationships as being of primary importance in the satisfac- 
tory adjustment of the individual to the society in which he lives. 
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THE CAUSATION OF FRATERNAL RESEMBLANCE*^ 

Teachers College, Columbia Vnln}ersity 


E. L. Thorndike^ 


I have records of 409 pairs of brothers (plus four pairs of half-brothers, 
not used in this investigation), students at Columbia College, consisting 
of height, weight, age at entrance to college, and score made at or near the 
time of entrance in the Thorndike Intelligence Examination for High-School 
Graduates. / 

I have used these to compare the amount of resemblance in traits little 
subject to home environment tvith that in traits moie subject to it. Weight 
is presumably more subject to home environment than height is; and age 
at entrance to college is subject to parental wealth and pressure to do well 
in school more than test-scoi^e is. 


Height . 

We correct the actual heights to probable values at age 19 and later by 
adding 4 inches to those of age 15.1 or 15.2; inches to those of age 15.3 
or 15.4; 3 inches to those of age 15.5 or 15.6; inches to those of age 
15.7, 15.8 or 15.9; 2 inches to those of age 16.0, 16.1 or 16.2; lj4 inches 
to those of age 16.3, 16.4 or 16.5; 1 inch to those from 16,6 to 16.9; and 
Y 2 inch to those from 17.0 to 17.4. 

Table 1 shows the fraternal resemblance of the Columbia brothers in 
stature so corrected. They are obviously a selected group with a mean 
stature of 69.25 inches and with about three quarters of them above the 
mean of the general adult male population, which is 67 inches.^ The 

’^Received in the Editorial Office on August 28, 1942. 

’■I acknowledge with gratitude the cooperation of Dean H H. Hawkes, Mr. Frank 
H. Bowles, Dr. W. A. McCastline, Prof. Edward S. Elliott, and Mr. A. E. Schmitt 
in giving us access to the records, and othei assistance. 

The investigation leported here was made possible by a giant fiom the Cainegie 
Corporation. 

"According to the monumental work of Davenpoit and Love (The Medical De- 
partment of the United States Army in the Woild Wai, vol. XV, Statistics, 1921), 
the mean stature of the general male population of the United States draft 'in the 
first World Wai was 67.49 inches The means for New York, New Jeisey, and 
Connecticut were 66.72, 66.77 and 66.71 lespectively. The corresponding standard 
deviations were 2.71 inches for the entire draft and 2.66 for the New York urban 
area, 2.66 foi the New York eastern manufacturing region, 2.76 for the New 
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TABLE 1 {continued) 
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Pearson correlation computed by using deviations from their own mean is .50, 
but that computed by using deviations from 67.75 is .60. 

Using 67.75 as the mean for the general population and using the means 
of the^ 12 Columbia arrays under 76.5‘'\ 76.0'', 75.5", , . . 71" as means of 
the arrays of all brothers of persons 76,5", 76", 75.5" . , . 71", we have values 
of the fraternal correlation in the general population as follows:^ 

By the array under 76,5, n = 3, r — .43 
By the array under 76.0, n ~ 0 
By the an ay under 75.5, n = 1, r = .56 

By the array under 75.0, n — 5, r = 59 

By the array under 74.5, n = 11, r = -44 
By the array under 74 0, n = 12, r = ,55 

By the array under 73 5, n = 10, r = 63 

By the array under 73.0, = 27^ r ^ .48 

By the array under 72.5, n = 23, r = .80 

By the array under 72.0, n = 30, r == 80 

By the array under 71.5, w = 29, r — .73 

By the array under 71.0, w = 51, r = .70 

The average is .61 if we give equal weight to each array; it would be .67 
if we gave weights in proportion to n, but that is not desirable because, other 
things being equal, the arrays most remote from the general mean should have 
the giost weight. ^ Weighing each array by we have .60 as the average r. 

An independent estimate of the fraternal correlation for stature in the 
general population may be made by comparing the variability of an array 
of Columbia brothers with the variability of the general population, and 
using 

vai. of an array 

_V1 — r'- 

var. of the gen. pop. 

The estimate from the reduction of the variability of an array is .52.^ It 
is .523 from arrays for 68 inches or higher, and .515 from arrays for 

York suburban territory, 2.77 foi the New York uban aiea, 2.74 for the New Jersey 
densely populated area and 2.68 for the Connecticut near-metiopolitan aiea. Rountree 
found 67^ inches as the average for 2,000,000 examined for the present draft, Those 
accepted were probably a bit taller {Science j vol. 94, p. 552 f ). 

®The assumption that the resemblance of the 409 pairs of Columbia brothers in 
stature will equal the resemblance of brothers in the general population Is not fully 
justifiable. Stature has a slight positive coi relation with intelligence, so that if 
tall boys have dull brothers unable to enter college, the dull brothers will be some- 
what shorter than the brighter bi others who do go to college. But the influence of 
the correlation between stature and intelligence is surely veiy slight. 

compute the Sl>\ of the successive arrays from a series of smoothed means, 
7254" for the array under 7654, 72 for the array under 7554 and 75, 71^ for the 
arrays under 7454 and 74, 71 foi the arrays under 7354 to 72, and so on. If the 
actual means had been used, the estimated r would have been highei, of course. 
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68 inches to 64 inches. The standard deviations in arrays for 64 inches 
or less vary according to how the means are smoothed, but a reasonable treat- 
ment of them gives r = .52. There are so few cases in these arrays that 
any reasonable estimate will not alter the general estimate of .52 by the 
reduction of the variability. 

The fraternal correlation for stature by our data may then be set as .56. 
This is somewhat above the figures of Pearson and others. But the popula- 
tions used by them may have been selected from the upper levels, economic 
and intellectual, of the population. 


Weight 

1 correct the weights to probable weights at age 19.0 as given in Table 


TABLE A 


Age 

Add 

Age 

Add 

Age 

Add 

Age 

Add 

Age 

Subtract 

15 0 

32 lb. 

16.0 

19 lb. 

17.0 

9 lb. 

18.0 

4 lb. 

19 0 to 

19.9 

2 

Ib. 

15,1 

30 lb 

16 1 

18 lb. 

17.1 

9 lb. 

18.1 

4 lb 

20.0 to 

20 9 

3 

lb. 

15.2 

28 lb. 

16.2 

17 lb. 

17.2 

8 lb 

18.2 

4 lb. 

21.0 or 

> 

4 

lb. 

IS 3 

27 lb. 

16.3 

16 lb. 

17.3 

8 lb. 

18.3 

3 lb. 





15.4 

25 lb. 

16.4 

15 lb 

17.4 

7 lb. 

18.4 

3 lb. 





15.5 

24 lb. 

16 5 

14 lb. 

17.5 

7 lb. 

18.5 

3 lb. 





15.6 

23 lb. 

16.6 

13 lb. 

17.6 

6 Ib. 

18.6 

2 lb. 





15.7 

22 lb. 

16.7 

12 lb. 

17 7 

6 lb. 

18.7 

2 ib. 





IS 8 

21 Ib. 

16 8 

11 lb. 

17,8 

5 lb. 

18 8 

1 lb 





15.9 

20 lb. 

16 9 

10 lb. 

17.9 

5 lb. 

18.9 

1 lb. 






The fraternal correlation table is shown in Table 2. 

The average weight at age 19.0 of the general male population whence 
these brothers are drawn may be set at 139.5. The average for the draft 
in 1917-18 for New York, New Jersey, Connecticut, and Pennsylvania was 
139.5. The average for the draft in the present war is eight pounds heavier 
according to Rountree, The average at age 19.0 would be less than that for 
the same persons at the draft ages. Using deviations from 139.5, the cor- 
relation is .41.® 

We may check this correlation of .41 by using the variabilities of the arrays. 
The standard deviation of the general male population at age 19.0 is almost 
certainly not over 17.42 lb., the figure for the draft in the first world war. 

®The mean corrected weight at age 19.0 of the Columbia brothers is .143.4 If 

the mean weight of the general population at age 19.0 is higher than this, the cor- 
relation will be lower (about .40 for 140.5, 39 for 141.5, and 38 for 142.5). If the 

mean weight of the general population is lower, the correlation will be higher 
(about .44 for 138.5 and .45 for 137,5). 



Double-Entry Correlation Table of Weights of Brothers at Age 19.0 
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The standard deviations of the arrays, deviations being taken from smoothed 
means, are as given in Table B. 


TABLE B 


Array 

Smoothed 

mean 

N 

Standard 

deviation 

Under 93-101 Ib. 

124.5 

4 

21 20 lb. 

Under 102-110 lb. 

127.5 

11 

22.35 lb. 

Under 111-119 lb. 

130.5 

5+ 

13,32 lb. 

Under 120-128 lb. 

133.5 

100 

16,27 lb. 

Under 129-137 lb. 

139.5 

151 

16 05 lb. 

Under 138-146 lb. 

141.5 

172 

15.15 lb 

Under 147-152 lb. 

145.5 

104 

13.83 lb. 

Under 153-161 lb. 

148.5 

112 

19.53 lb. 

Under 162-170 lb. 

151,5 

63 

13.59 lb. 

Under 171-179 lb. 

154 5 

24 

12.21 lb. 

Under 180-188 lb. 

157.5 

13 

19,77 lb. 

Under 189-197 lb. 

160.5 

4 

12.45 lb. 

Under 198-206 Ib. 

163.5 

4 

23 80 lb. 

Under 207-215 lb. 


0 


Under 216-225 lb, 

169.5 

2 

51.00 lb. 


The average of these (weighted by the numbers in the arrays) is 16.12, 
which would correspond to a correlation of .38. But if we omit the arrays 
for 180 or ovei, which may be unduly influenced by our process of correction, 
it is 15.84, which corresponds to a correlation of .42. 

Since the 17.42 lb. is an outside estimate for the variability of the general 
population at age 19.0 we may be confident that the fraternal resemblance of 
all brothers in that population is as likely to be under .41 as above it, and has 
only one chance in 700 of exceeding .50. 

Intelligence-Test Score 

We have two measures of ^intelligence,’’ the actual scoixi made in the 
Thorndike Intelligence lixaminatioji for High-School Graduates a few days 
(or sbmetmes a few months), before the time of entrance, and an estimated 
score if the person had taken the test at age 17.75 years. The latter is com- 
puted from the actual score by adding amounts for the ^xunger and sub- 
tracting amounts for the older by the scale given in Table C. 

We wish to know what the fraternal correlation would be in a random 
sample of the general population tested with the Thorndike examination 
at age 17.75 years. We may use our data to estimate this in two ways. The 
first is to estimate the mean Thorndike score for such a random . sample 
and to compute the regression toward it of the bi others of persons scoring 
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TABLE C 


Age at entrance 15.1-15.2, add 7.0 to the Intelligence Score 

Age at entrance 15.3-15.4, add 6 0 to the Intelligence Score 

Age at entrance 15,5-15.6, add 5,5 to the Intelligence Score 

Age at entrance 15.7-15.8, add 5.0 to the Intelligence Score 

Age at entrance 15.9-16.0, add 4.5 to the Intelligence Score 

Age at entrance 16,1-16.2, add 4,0 to the Intelligence Score 

Age at entrance 16.3-16.4, add 3.5 to the Intelligence Score 

Age at entrance 16.5-16.6, add 3 0 to the Intelligence Score , 

Age at entrance 16.7-16.8, add 2.5 to the Intelligence Score 

Age at entrance 16.9-17.0, add 2,0 to the Intelligence Score 

Age at entrance 171-17.1, add 1.5 to the Intelligence Score 

Age at entrance 17.3-17.4, add 1.0 to the Intelligence Score 

Age at entrance 17.5-17.6, add 0.5 to the Intelligence Score 

Age at entrance 17.7-17.8, add 0 to the Intelligence Score 

Age at entrance 17.9-18.0, add 0 to the Intelligence Score 

Age at entrance 18.1-18.2, subtract 0.5 from the Intelligence Score 

Age at entiance 18.3-18.6, subtract 1 0 from the Intelligence Score 

Age at entrance 18,7-19.0, subtract 1.5 from the Intelligence Score 

Age at entrance 19.1-19.6, subtract 2.0 from the Intelligence Score 

Age at entrance 19.7-20.6, subtract 2-5 from the Intelligence Score 

Age at entrance 20.7-21.6, subtract 3.0 from the Intelligence Score 

Age at entrance 21.7 or over, subtract 3,5 from the Intelligence Score 


115, or 114, or 113, or any other very high score from the observed 
regression in the Columbia brothers. The second is to estimate the variability 
for such a random sample and to compute the reduction from it in the vari- 
ability of arrays of Columbia brothers for scores of 115, 114, 113, . . . 95. 

It may be assumed that if we had every brother of those scoring 95 or 
higher in the Thorndike examination instead of only those who entered 
Columbia, the mean score and the variability for them all would differ little 
from the mean score and variability for those who did enter Columbia. 
This assumption was checked as follows: 

There were 88 families in the group having one or more brothers scoring 
95 or higher in the intelligence examination. With the cooperation of the 
Columbia Alumni Federation, the following request probably reached 77 
of them, of whom 76 replied.® 

Have you any brothers besides 

If so, please give the following facts for each of them: 

First name and middle initial 

Year of birth 

Did he graduate from high school? 

If so, in what year? ... , 

Did he enter college? 

If so, what college? 

*No good address was available for six, and the letters for five more were re- 
turned to me by the postal authorities. 
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Of these 76 families, 55 had no other brothers than those in my records, 21 
had 25 brothers, 16 years old or older at the time of writing, besides those 
in my records. All of these 25 save one graduated from high school; all 
save four entered college; all save five graduated from high school before 
the age of 19. 

Unless the one who failed to reply and the 11 who weie not reached 
liad brothers not on my list who were duller than the 25 reported by the 
/6 who replied, we must conclude that almost every brother in a fiaternity 
containing one scoring 95 or higher, might have gone to Columbia so far as 
intellect was concerned, and that If all the brothers in these 88 families 
had taken the Thorndike examination at age 17.75 the means would have 
been only a trifle lower than the mean for our selection from them and the 
variability in each array would have been only a trifle greater than the vari- 
ability for our selection from them. 

If all males aged 17.75 in the general white population did the best 
that they could with the Thorndike examination, the mean score would 
probably be near 50, For there was a substantial percentage of high-school 
graduates in 1920 to 1930 scoring below 50, and the 5 percentile of high- 
school graduates of those years was near the 50 percentile of the total 
population of their age. Lorge found the following equivalents in a group 
of 80 adults all tested with CAVDj Army Alpha, Thorndike, Otis and 
other tests: Thorndike, 52.1 is equal to Army Alpha, 128.0, and to GAVDj 
400, and to Otis Aj 42.4, and to Otis B, 32.3. By these equivalents Thorn- 
dike 52 represents a point above the mean ability of persons of age 17.75. 

The standard deviation of Thorndike Examination scores of all white 
males at age 17.75 may be estimated as at least 20.0. The upper range 
surely extends past 115 and we may reasonably expect that 1J4 persons 
per thousand of that age would score 113 or higher. The low range surely 
extends below zero, in the sense that the idiots and imbeciles would have 
to improve considerably to make any positive score in this examination. The 
standard deviation for the 80 W.P.A. adults measured by Lorge is about 
21, a stretch of 49 being required to include 70 per cent (2.08 SD), a 
stretch of 54 being required to include 80 per cent (2.56 SD), and a stretch 
of 59 to include 90 per cent (3.29 SD). Robert Thorndike has found with 
a vocabulary test that the standard deviation of the Gallup-poll sample is 
twice that of Columbia and Barnard students. The standard deviation 
for Columbia College Entrants is at least 12. It is 14.2 for our group of 
brothers using the score corrected for age at entrance, but this may be a 
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little high because of sjiiurious variation introduced by the corrections. It 
is 11.6 if the uncorrected scores are used, but this is surely too low because 
the uncorrected scores of the younger and brighter pupils are reduced un- 
duly toward the mean, and those of the older and duller are raised unduly 
toward the mean. These facts support the estimate of 20 as a minimum 
for the standard deviation of the general male population at age 17.75. 

Using 53 as the mean score of the general population at age 17.75 and the 
means of the arrays of Columbia brothers under scores of 95 or higher as 
the means of the arrays of brothers in the general population under similar 
scores, we compute seven estimates of the correlation as follows: 


Array under 95- 98; « = 59, r = .80 

An ay under 99-102; n = 23, r = .90 

Array under 103-106; 71 = 30, r = .78 

Array under 107-110; n “ 18, r = .70 

Array under 111-114; n = 15, r .67 
Array undei 11S-H8; n = 6, r = .65 

Array under 119-122; n — 2^ r = .59 


Weighting each anay equally the average of the seven is .73. Weighting 
each by the square root of the number of brothers in the array the average 
is .76. Even if the mean score for the general population is set as high as 
60, the couesponding average correlations are .69 and .72. 

The variability of each of the arrays in the double-entry correlation table 
for intelligence-test score corrected for age was as shown in Table D. 

TABLE D 


Arrays 

N 

Smoothed means 

SD 


Under 95- 98 

59 

89.0 

13 5 


Under 99-102 

23 

89 0 

13 8 


Under 103-106 

30 

93.0 

12.7 


Under 107-110 

18 

93.0 

14.5 


Under 111-114 

15 

97,0 

15 1 


Under 115-118 

6 

97.0\ 



Under 119-122 

2 

lOl.Oj 

16.0 



If the standard deviation of the general population at age 17.75 is set 
at 20, the correlations inferred from these variabilities are in order .74, .72; 
.78, .68, .65, and .61. They have an average of .71 if weighted equally 
and an, average of .73 if weighted by the numbers in the arrays. The latter 
seems a much sounder weighting here. If the standard deviation for the 
general population at age 17.75 is 22, as it may well be, the correlation 
estimated from the variability of the arrays would be, not .71 or .73 but 
.73 or .76. 
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According to the figures set for the mean and vai lability of the general 
population, and the weights attached to the arrays, we have eight correla- 
tions of .69, .71, .72, .73, .73, .73, .76, and ,76. The average of these, .73, 
is a reasonable estimate of the fraternal resemblance in score in the Thorn- 
dike examination 'at age 17.75. 

A fraternal correlation of .73 for intelligence- test score is much higher 
than most of those that have been reported, but is in accord with results of 
Outhit, Raymond Cattell, and the writer. I have summarized their results 
elsewhere. 

Previous workers in this field have given too little consideration to the 
influence of a narrowed range of selection of persons, and to the influence 
of attenuation by the inadequacy of the tests to measure all of intellect and 
nothing but intellect.'^ If in our Columbia group we had used deviations 
from the mean score of the group the correlation would have been .41, in- 
stead of .73. Those studies which cover fairly the whole range fi^nd 
fraternal correlations of .50 or more, using the Stanford-Binet or some 
standard group test. Correction for attentuation would raise the .50 or 
more to .55 or more. The discrepancy between this .55 or more and the 
.70 or more of the present study may be due to the fact that the Thorndike 
Examination given at college entrance includes the influence of the environ- 
ment over a longer time and makes no effort to emphasize native rather 
than acquired abilities. 


Age at Entrance to College 

The two procedures in estimating the fraternal resemblance in the age 
at entrance to college are in general the same as those used for Thorndike 
score, but the facts are more complex and less certain. The mean age at 
entrance for the general male population if all tried to get into Columbia 
may be set at 20.5 years, it being understood that most of those who did not 
get in at or before ‘age 20.5 could never get in. Probably over half of the 
general male population could never get admitted to Columbia College, no 
matter how much their parents spent for schools and tutors. The standard 
deviation of age at entrance to Columbia may be set at 1.8 years for the 

''Even the Thorndike Examination, which takes three hours and which a candi- 
date who has any good reason is allowed to repeat (using a different form of the 
examination), has a self-correlation under .95, so that our .73 is, in so far forth, 
three points low. This reduction of three points I have left as an offset to the 
possible influence of the five omitted brothers who did not graduate from high 
school until 19 years of age. 
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top half of the general population in this respect since there are actually 
entrants at age 15,1 or younger (20*5 — 15,1 = 5.4, which equals 3 times 
the standard deviation of the upper half). The standard deviation of the 
bottom half is undetermined. The variability of an array of all brothers of 
persons who entered at 15.1, or at 15.2, or at any age up tb 16.9 may be 
assumed to be little greater than the variability of an actual array of the 
Columbia brothers of entrants at these ages. There would doubtless be an 
occasional brother in the general array who was long delayed by economic 
conditions, or invalidism, etc., or who did not enter at all. But as a rule, 
if one brother in a family enters college as young as 15.1 to 16.9, his brothers 
may be expected to enter college with few exceptions, and to vary from his 
entrance-age not much more than the Columbia brothers of such a young 
Columbia entrant vary from his. 

The facts for Columbia brothers of young Columbia entrants are pre- 
sented in Table 3* The means and standard deviations of the five arrays 
are as given in Table £, 

TABLE 3 

Age at Entrance to College of All Columbia Brothers of Boys Entering Before 

16.9 Y'ears 


15.1- 15.2 

15.3- 15.4 
15 5-15.6 

15 7-15.8 

15.9- 16.0 

16.1- 16.2 

16.3- 16,4 

16 5-16.6 

16.7- 16.8 

16 9-17.0 

17.1- 17.2 

17.3- 17.4 

17 5-17,6 

17.7- 17.8 

17.9- 18.0 

18 1-18.2 

18.3- 18.4 

18.5- 18.6 

18.7- 18.8 

18.9- 19.0 

19.1- 19,2 

19.3- 19.4 

19.5- 19.6 

19.7- 19.8 

19.9- 30.0 

20.1- 20.2 


15.1-15.2 


1 


1 


2 


15,3-15,6 


1 


1 

1 

3 

1 

2 

1 


15.7-16.0 


2 

1 

3 

3 

1 

1 

3 

7 

1 


1 


16.1-16.4 


1 

2 

2 

1 

2 

3 
5 
S 

4 
4 
2 

3 

2 

3 

1 


1 

2 

1 


16.5-16.8 


3 

1 

2 

7 

8 
8 
5 

4 
11 

2 

2 

7 

3 

4 
1 


3 


2 
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TABLE E 



Mean 

Smoothed mean 

SD from 
smoothed mean 

Array under 15 1-15,2 

16.55 

16.20 

.820 yr. 

Array under 15.3-15.6 

16.20 

16 50 

,535 yr. 

Array under 15.7-16.0 

16.90 

16.80 

.804 yr. 

Array under 16 1-16 4 

16.96 

17.00 

1.028 yr. 

Array undei 16 5-16.8 

17.26 

17.20 

.955 yr. 


If the means of corresponding arrays of brothers in the general popula- 
tion are the same as these we have the following as the five estimates of the 
correlation by the regression lines from 20.5 years through these means: .75, 
.86, .78, .84, and .85. Weighting each array equallj^, we have an average 
of .816. Weighting each by \/?ij we have an average of .826. 

If the variabilities of corresponding arrays of brothers in the general popu- 
lation are the same as those for the Columbia group and if the SD of the 
general population is 1.8 years, we have .890, ,956, .896, .821, and .847. If 
all determinations are weighted equally, the average is .88 ; if, as is much 
more reasonable, each is weighted by the number of cases, the average is 
.854. Averaging the .826 from the regression and the -854 from the reduc- 
tion of the variability, we have .84. 

I have additional data by which to compare the resemblance of siblings in 
intelligence-test score and in age at entrance to a certain grade in high school. 
All the pupils attending Grades IX, X, and XI, in May, 1922, in a certain 
city were tested with the LE.R, T^st of Selective atid Relational Thinking^ 
Generalization^ and Organization, So also were all the pupils attending 
Grades X and XI in May, 1924. Among them were 812 pairs of siblings, 
all of whom were tested with another form of the test a year later. For 
809 of these pairs, I have the age in months at the time of taking the test in 
May. Subtracting eight months gives the age at entrance for all save the 
few who were held back in that grade for a year or more. 

There is a substantial variation in the age of pupils in the same grade, the 
standard deviation being 10.5 months. The correlation between siblings, 
using deviations from the mean of the group, is .20, whereas the correlation 
for intelligence-test score is .43 raw, and ,45 after correction for attenua- 
tion. The resemblance in age at entrance with the influence of resemblance 
in test-score eliminated is only .01.^ 


®In the case of the Columbia brothers the corresponding correlations, using devia- 
tions from the means of the group, were .56 foi age at entrance and .41 for 
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The same failure of age in a given grade to show as close resemblance 
among the young people of the city as intelligence-test score shows appears 
if we make any reasonable computations of the resemblance in the general 
pppulation of age H to 18. If all the boys and girls of that city at that 
time had been kept in school until they had reached Grade 12 or had shown 
that further time in school would not advance thenfl further, I estimate that 
half of them would have been in Grade 9 in May (the time of the test) by 
age 15 yr. + mo., in Grade 10 in May (the time of the test) by age 16 yr. 
9 mo.j and in Grade 11 in May (the time of the test) by age 18 yr, 0 mo. 
Seven-eighths of the siblings were younger. 

The resemblance between siblings computed from deviations from these 
ages is .61. If all the boys and girls of that city at that time had been 
tested with the intelligence test, I estimate that the average scores for each 
age would have been as shown in the lines in Table 4 that are marked B. 
Five-sixths of the high-school siblings had higher scores. The correlation 
between siblings computed from deviations from these scores was .73 raw, 
and .78 after correction for attenuation. 

I have also computed the resemblance for 486 pairs of high-school pupils 
in another city who were given the same tests, and showed a resemblance 
of .40 (.435 after correction for attenuation) in test score when deviations 
from the mean of the group were used. The variation in the age of pupils 
in the same grade is even larger than in the other city, the standard deviation 
being 11,1 months. The sibling resemblance in the age-grade relation was 
.23. The partial correlation after the influence of resemblance in test-score 
is eliminated is .05. The resemblance in test score if deviations from the means 
for the general population in the city are used is .66 raw, and .70 aftei 
correction for attenuation. I have not computed the corresponding correlation 
for the age-grade relation but it is surely lower than .70. 

The comparison of resemblance in progress in school with resemblance in 
intelligence-test score furnishes a puzzle, as did that of resemblance in weight 
with resemblance In height. If the influence of family environment makes 
the resemblance among the Columbia brothers so much greater in age at 
entrance to college than in test score (.56 vs. .45 within the group, and .84 
vs. .73 in the general population), how can it be so impotent in the case 
of age in Grades 9, 10, and 11 (.20 and .23 Vs. .45 and .435 within the 

intelligence-teat^ score raw, and .4-5 after correction for attenuation. The re- 
semblance within the group in age at entrance with the influence of resemblance in 
teat score eliminated was .47 or .45 
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TABLE + 

Average Score in the Sum of Two Trials with the Intelligence Test, the First 
AT the Age Specified in the Table and the Second a Year Later { A ) for 
Such Persons as StaV at Least Two Years in the High Schools 
OF City II, and {B) for the General Population of City II 




12 yr. 

13 yr. 

14 yi. 

15 yr. 

16 yr. 

17 yr. 

18 yr. 

19 yr. 

0 mo. 

A 


348 

375 

400 

424 

446 

466 

486 


B 


270 

291 

309 

327 

344 

359 

371 

1 mo. 

A 


350 

377 

402 

426 

448 

468 

488 


B 


272 

292 

310 

328 

345 

360 

372 

2 mo. 

A 


3S2 

379 

404 

428 

450 

470 

490 


B 


273 

294 

312 

330 

346 

361 

373 

3 mo. 

A 


3SS 

382 

406 

430 

452 

472 

492 


B 


275 

296 

314 

331 

347 

362 

374 

+ mo. 

A 


358 

384 

408 

432 

454 

473 

494 


B 


276 

298 

315 

332 

348 

363 

375 

S mo. 

A 


360 

386 

410 

434 

455 

475 

495 


B 


278 

300 

317 

334 

349 

364 

376 

6 mo. 

A 

332 

362 

388 

412 

436 

457 

476 

496 


B 

258 

280 

301 

319 

335 

350 

365 

377 

7 mo. 

A 

33S 

364 

390 

414 

438 

458 

478 

498 


B 

. 260 

282 

302 

321 

337 

352 

366 

378 

8 mo. 

A 

338 

366 

392 

416 

440 

460 

480 



B 

262 

284 

304 

323 

338 

354 

367 


9 mo. 

A 

340 

368 

394 

418 

442 

462 

482 



B 

264 

286 

305 

324 

339 

355 

368 


10 mo. 

A 

342 

370 

396 

420 

444 

464 

484 



B 

266 

288 

307 

325 

341 

356 

369 


H mo. 

A 

345 

372 

398 

422 

445 

465 

485 



B 

268 

290 

308 

326 

343 

358 

370 



group, and about .60 vs. about .70 in the general population)? Since the 
impotence is demonstrated with high reliability in two large cities, a better 
form for the question is ‘‘Why was the influence of family environments 
on school progress so great in the Columbia families, though it was near 
zero for nearly 1,300 pairs of siblings in Grades 9, 10, and 11?” The 
general influence of family environments by way of encouragement of normal 
and double promotions and discouragement of work and recreation that 
might prevent promotion is certainly very small. 
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One plausible reason for the difference in the case of the Columbia families 
is that economic conditions that keep a boy out of school for a half year 
or more to work play a much larger part. Another, less dependable, is 
that the Columbia families include a much larger percentage of parents with 
high ideals and low incomes who help their children greatly to get on in 
school, and on the other hand a much larger percentage of well-to-do parents 
who care little about when their children get into college, but make sure, 
by keeping them on in school, by providing tutors, and the like, that they get 
in sometime. 

On the whole the facts reported here are very damaging to all doctrines 
that attribute great influence to home environment, Our siblings actually 
showed less resemblance in weight than in height and (except for the Colum- 
bia pairs of brothers) in rate of progress in school than in intelligence test 
score. This holds just as true if we omit all our estimated correlations 
for siblings in the general population and restrict consideration to the first- 
hand facts of the school populations with deviation measures taken from 
iheir own means. These correlations and their unreliabilities are given 
in Table F. 


TABLE F 


Columbia biothcts 

Height, raw .50 [PE == .025) 

Weight, raw .37 {PE — 029) 

Intelligence Score, raw .41 {PE = .028), corrected for attenuation 45 
Age at entrance to college, raw .56 {PE = .023) 

City 1 

Intelligence score, raw .43 {PE = .019), .45 after correction 
Age in grade, raw .20 {PE ^ .023) 


City II 

Intelligence score, raw .40 {PE = ,026), .435 after correction 
Age in grade, raw .23 {PE — .029) 


Teachers College 
C olu m hict V niversity 
New York City 
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THE RESEMBLANCE OF SIBLINGS IN INTELLIGENCE-TEST 

SCORES* 

Teachers College^ Columbia University 

E. L. Thorndike 


Most of the investigations of sibling resemblance in intelligence have re- 
ported correlation coefficients below .50. But there is now good reason to 
think that the true resemblance in, say, the native-born white population 
of the United States is .70 or higher, and that the lowness of many of the 
coefficients reported in the past was caused by measuring individuals from 
the mean of some restiicted group instead of from the mean of the total 
population, and by the failure to correct for the inaccuracy of the instrument 
used to measure intelligence. 

I have recently computed the resemblance in 409 pairs of brothers among 
students in Columbia College. The correlation, using deviations from the 
mean of the 409 in the test used is .41, but the estimated correlation for 
brothers in general measured from the mean of the general population is .73. 

Fifteen years ago I studied the resemblance of 486 pairs of siblings in a 
certain city, all being boys or girls who had entered high school and stayed 
at least two years. The correlation, using deviations from the mean of the 
group itself, was .435 after correction for attenuation, but the correlation, 
using deviations from the mean for the general population of that city, was 
.70. This .70 is, however, subject to the possible selection of an undue pro- 
portion of children alike in intelligence because the siblings were found 
among pupils attending the high school in Grades 9, 10, and 11 in 1922 
in Grades 10, 11, and 12 (plus a few pupils held back in Grade 9) in 
1923, and also pupils found in Grade 9, September, 1924, and in Grade 10 
in June, 1925. In a report made in 1928, I set .60 as the true correlation 
for the general population. I now think that I then underestimated the 
influence of the periods of selection in giving too many bright younger sibs 
and dull older sibs, and overestimated the influence of continuance to high 
school in giving too many pairs of sibs alike in being brighter than the other 
children in the family. 

At that time I reported without analysis or comment the correlation of 

^Received in the Editorial Office on August 28, 1942. 
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.73 for 812 pairs of siblings in high school In another citY> deviations being 
taken from the mean of the general population assuming that to be the 
same as in the other city. I have re-examined the data from'’ this city and 
have obtained the following results: The correlation of the 812 pairs, if 
deviations are taken from the mean of the group itself, is .43 raw and .45 
after correction for attenuation. The correlation, using deviations from 
estimated averages for ages 13 to 18 in the whole population of the city, is, 
after correction for attenuation, .77,^ This may be checked by using 
a/ 1 — = variability of an array/variability of the total population, and 

assuming that the sib of any child scoring very high in intelligence will, except 
very rarely, be bright enough to be admitted to high school, so that the 
variability of the sibs of high arrays of our high-school group will be prac- 
tically as large as the variability of the sibs of all persons in the general 
population who scored as high. The standard deviation of an airay for 
the arrays forming the top 13 per cent of the group is 38,8 points of the test 
score. The standard deviation of the general population may be set as 
53.5 for the average of an infinite number of tests such as the two used. 
Some boys and girls in their teens score 350 and an imbecile would score 
zero. By this method r = .69. 

Outhit (’33), measuring father, mother, and children in 5l families, 30 
of which had four living children each, and 21 of which had from five to 10 
living children, found r ior IQ of siblings to be .67, uncorrected for attenua- 
tion.^ Since the tests used were Stanford-Binet for those urider age 12 and 
Army Alpha for those older, with only a single trial in both cases, correction 
for attenuation probably would raise this to .80 or higher. The distribution 
of the children (mean IQ 107.65, SD of IQ 17.2) is enough like that of the 
general population to make any correction on that account unimportant. 

Outhit gives the IQ bi each of the 256 siblings so that we can compute 
the variability within each family from the mean of the sibs of that family. 
I have done so and the sum of the is 22899, giving an average intra- 
family SD of 9.5. This is however lower than the SD that would be found 
if the deviations could be taken from the true mean for all conceivable off- 
spring of each pair of parents^. That SD can be computed indirectly by 
takipg each child’s differences from all his sibs, finding the average, dividing 

^hese averages are one standard deviation of the high-school group below the 
averages of the high-school group. 

®Outhit was even more cautious than I was iti 1928 and minimizes the discrepancy 
between hia results and those of earlier workers. 
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\/2j and dividing further by .7989. Doing this gives 10.45. The SD of 
the IQ from one test with Stanford-Binet or Army Alpha is 17.2 for Outhit*s 
entire population, and that for the entire native white youth of the country 
is not much different. If it is 17.2, r = ,80 ; if it is 18, r — .81 ; if it is 16, 
r = .76. 

Raymond Cattell (^38), using the scores of 199 pairs of siblings from a 
bimodal group with many high-scoring and many low-scoring and few medi- 
ocre, but correcting the coefficient for this, computed the resemblance in the 
general population as .77. He was the first to assert emphatically that esti- 
mates of ,50 or less for fraternal resemblance in intelligence are far below 
the truth. 

No attempt was made by any of these investigators to measure the relative 
contributions of heredity and environment in producing the resemblance 
of siblings, and I will make none here. But it may be noted that the prob- 
lem takes on a changed aspect if the resemblance is over ,70 instead of 
under .50. 
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DEVELOPMENT OP VISUO-MOTOR PERFORMANCE ON 
the MARBLE-BOARD TEST IN MENTALLY 
RETARDED CHILDREN* f 

Wayne County Training School, North<ville, Michigan 


Heinz Werner^ 


The present study, carried out with mentally retarded children of different 
mental ages, deals with the genetic aspect of visuo-motor performance as 
measured by the marble-board test (7, 8). 

This marble-board test is a device which permits a quantitative and 
qualitative analysis of performance. The test material consists of two 
identical boards 1 1 inches square, a set of black and one of red marbles. 
Each board contains 10 rows of 10 holes each in which' the marbles can be 
placed. The examiner places the boards side by side and, after having 
constructed the mosaic pattern out of the child’s sight, requests the child 
to copy It on the second board. Six patterns are used (Figure 1). No 
time limits are set. The examiner, using a blank on which a scheme of the 
board has been drawn, records each move in sequence. This record not only 
indicates the errors ; it serves likewise as a substitute for a moving picture 
recording, making it possible to analyze the visuo-motor process itself. 

Previous studies (7, 8) have shown that such analysis is valuable in dis- 
tinguishing between organized and unorganized procedure. The significance 
of such recording was brought out by the fact that a seemingly perfect result 
may be obtained without well organized procedure, or even without the 
ability to perceive the pattern as a clear-cut configuration. We could demon- 
strate by this method that mentally retarded children whose retardation is 
due to brain-injury perform incoherently whereas the true feebleminded (en- 
dogenous) children proceed in a well-rounded, continuous manner. 

The subjects of the present study were 100 children from the Wayne 
County Training School. The mental retardation of these children is of 


♦Received in the Editorial Office on September 8, 1942. 
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Pattern I 



Record Blank Pattern 2 



the so-called endogenous or familial type; children whose mental impairment 
is due to brain-injury were excluded. The mean IQ taken from the revised 
Stanford-Pinet was 67.5, the median 67, and the interquartile range 60.2 
to 70.2. The entire group was divided into four sub-groups according to 
mental age. Each of the four groups (7. 0-8.0; 8. 1-9.0; 9.1-10.0; 10.1-11.0 
years of mental age) consisted of 25 subjects. 

The analysis of the performance on the marble-board was undertaken in 
three directions. One aspect * was quantitative, ' the other two qualitative. 
The first part de,als with correctness of achievement; the second, with types of 
performance in regard to sequence of moves; the third with* the configura- 
tional organization. 

Mental Age and Correctness of Performance 

Table 1 shows the mean numbers of patterns correctly produced by the ■ 
members of each' mental age group. The results demonstrate a steady in- 
crease of correct performance with increasing mental age, Whereas, on ^ 
the average, only one pattern was correctly constructed by the children 
with a mental age of 7-8 years, a member of the highest MA group made 
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TABLE I 


Mean Number 

OF Correctly 

Performed 

Patterns per 

Mental Age 

MA 

Mean 

Sigma 

t 


7 /8 

1.3 

1.9 

4.0 

<.01 

8/9 

3.5 

l.S 

21 

<•05 

9/10 

44 

1 4 

2.8 

<.01 

10/U 

5 5 

.9 




nearly all patterns without errors. The improvement from each mental age 
to the next is statistically vsignificant according to Fisher’s /-test. 

In order to inquire into the relative difficulty of the various patterns the 
percentage of children performing correctly each mosaic form was calcu- 
lated. The results are represented in Table 2. In general, each pattern was 

TABLE 2 


Percentage of Correct Performances for Each Pattekn and Mental Ace 


UA 

Pattern I 

11 

III 

IV 

V 

VI 

Mean 

7/ 8 

20% 

24% 

16% 

24% 

24% 

24% 

22% 

8/ 9 

68 

68 

52 

48 

48 

60 

57 2 

9/10 

84 

80 

68 

68 

52 

92 

74 

10/11 

100 

80 

‘ 100 

96 

88 

88 

92 


performed correctly by an increasingly greater number of children rvith 
increase of mental age. The last column of Table 2 represents the means of 
these percentages for each mental age. The differences between the means 
are again statistically significant. 

Mental Age and Types with Regard to Sequence of Moves 

In previous studies Werner and Strauss have demonstrated that children 
differ in their procedure with respect to the sequence in the placement of the 
marbles. Such differences, as the record blanks reveal, are not necessarily 
related to the correctness of the performance. 

One outstanding type of performance may be called the “continuity-type*’' 
Here the marbles are placed in continuous sequences following the same 
direction. Examples of this type are presented in Figure 2, A. 

Another kind of performance may be named the “constiuction-type.” 
This term refers to the manner in which the child handles the sub-forms 
constituting the six patterns (square, triangle of Pattern I ; each of the 
two squares of Pattern II and of Pattern III ; double-triangle and square 
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FIGURE 3 


Sequence of Moves (Arrows Indicate Direction of Moves) 

of Pattern IV; triangles of Pattern V; hexagons of Pattern VI)* The 
building of a square is called “constructive” if it is enclosed from two sides 
in the manner represented in Figure 2, B, Figure 2, B illustrates this type 
of performance also on a triangle, and a double triangle. A performance 
type is called “partly constructive” if one elementary form of a pattern is 
built in continuous sequence whereas another is performed constructively. 
Examples of the partly constructive type are given in Figure 2, C. 

Finally, a procedure may be called “irregular” if the moves are neither 
continuous nor constructive. The irregular type is illustrated in Figure 2, D. 
In Table 3 the mean number of patterns performed according to one 


TABLE 3 

Types op Continuity (in Terms of Mean Number of Figures) 


MA 

Continuity 

P 

Partly 

Constructive 

^ P 

Constructive p 

Irregular 

P 

7/ 8 

47+ 


.08 


.33 

.85 

— 





<.02 

— 


— 

8/ 9 

474 


,37 


.37 

.52 

— 



<.01 


<.04 

— 


— 

9/10 

3.82 


1.11 


.52 

.55 

— 



<.04 


<.03 

>.03 


— 

10/11 

3.23 


1.60 


1.04 

.13 

— 


of the four types have been calculated for each of the four mental age groups. 
The table indicates that throughout all mental ages the continuity type pie- 
dominates. On the other hand, the number of irregular procedures Is small. 
These results confirm those of an earlier study. There it was found that a 
group of children of the endogenous type of mental deficiency performed pre- 
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dominately in a “global” manner; irregular procedures (incoherent place- 
ments), though frequent with the exogenous (brain-injured) group, occurred 
rarely. Between mental ages 8 to 11, the continuity type declines signifi- 
cantly with increase in mental age. Conversely, there is a significant increase 
in constructiveness with growth in mental age, though the fully construc- 
tive performance rises significantly only between the 9/10 and 10/11 mental 
age level. Increase in the constructive type of performance suggests a grow- 
ing ability in visual form analysis to be discussed in the following section. 

Mental Age and Performance in Regard to Configurational 

Organization 

The method of recording the moves on the board makes it possible to 
analyze the child’s procedure under a third aspect. Here we are concerned 
with the development of form as a guiding principle in visuo-motor per- 
formance irrespective of correctness or sequence of moves. With regard to 
the configurational aspect several kinds of performance can be distinguished: 
^ 1. Since two or more elementary forms are interrelated in each of the 
six patterns, the most “articulate” performance consists in the construction 
of the complex patterns out of its sub-forms. The child copies, for instance, 
Pattern II by building first one square, then the other. Such performance 
presupposes obviously that the child recognizes the two sub-forms with re- 
spect to each other and to the whole (see Figure 'i, A). 

2. In other types of performance a strict interrelationship of the parts 
with respect to the whole is lacking, i.e., either the whole or the parts dom- 
inate as visuo-motor guides. 

(fl). The procedure may be guided by the form quality as a whole ; here, 
the child follows primarily the outline separating the figure against the back- 
ground. Instead of building the interlocked squares of Pattern II he may 
make the contour first, placing into this frame the remaining small square 
(see Figure 3, 5). 

(^). Seemingly opposed to the global” type is a procedure steered by 
parts rather than wholes. Conspicuous smaller units are placed side by side; 
the end product instead of being a closely knit structure appears then as an 
aggregate of elementary forms. An accomplishment by aggregation may 
objectively still be correct as Figure 3, C shows; but it may also lead to cer- 
tain errors as, for instance, actual separation of sub-forms. 

Though in logical contrast to each other, performances in terms of 
the whole-form and of aggregate parts are genetically related. Genetic psy- 
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C Lower arga nisotion > Aggregol* 



FIGURE 3 

' Configurational Organization (Each Figure Indicates the Structure of the 

Pattern as Revealed by the Child’s Performance) 

■ ) 

chology (5) has shown that both globality and aggregation indicate an early 
stage of organization; both lack the analytic-synthetic relationship which 
appear at more mature levels of activity. For this reason the two kinds of 
lower visuo-motor organization have been combined in the statistical 
calculations. 

3, Finally^ in copying a pattern the child may follow lines rather than 
forms. In some cases one can still recognize that the child is at least partially 
guided by form, though, in the mam, he executes in linear sequences. In 
other cases the ”line trend” is the outstanding feature of the performance 
(see Figure 3, D). 

The frequency of occurrence of the various performance types with re- 
gard to form at the different mental ages have been calculated foi each of 
the six patterns. Table 4 presents the means of the frequencies of the six 
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TABLE 4 


Types of Configurational Organization 



Form 



Line 



Part-whole 


Partially 

Line 



1 elation- 


Global or 

line 

trend 


MA 

ship 

P 

aggregate p 

trend p 

etirely 

P. 

7/ 8 

21.3% 


28.0% 

16.6% 

34.6% 




<.03 



— 


<.01 

8/ 9 

33 0 

28.0 

23.3 

16.6 




<.05 

— 

<.02 



9/10 

44.0 


33.3 

10.0 

13.3 




<-01 


<.03 


<01 

10/11 

66 6 


26.0 

3.3 

4.0 




FIGURE 4 

Development of Form-Guided Against Linear Performance 


i 


patterns with respect to mental age. For constructing the graph, Figure 4, 
the figures of the first two main columns of Table 4 were combined; similarly 
the frequencies of the last two main columns were lumped together for each 
mental age. The graph presents a picture of the genetic relationship be- 
tween performance guided entirely by form and performance showing the 
line trend. The table and graph indicate the following findings: 

1. Throughout the mental ages a highly articulate performance, con- 
sisting of the construction of a complex pattern out of its constituent forms, 
increases steadily and significantly with mental growth. 

2. A performance guided by a less articulate form (global and aggre- 
gate form-types) varies little within the mental age groups considered in 
this study. 
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3. A performance during which the child follows partially or entirely 
lines rather than forms, decreases significantly with mental growth. 

4. The data presented in the graph suggest that at the eight- to nine-year 
mental age level forms begin to dominate over lines in guiding visuo-motor 
procedure. 

Discussion 

1. Correctness of Response 

It will be generally agreed that visuo-motor performance such as tested 
on the marble-board involves the interaction of kinaesthetic and visual 
factors. The increase in the correctness of visuo-motor response with in- 
crease of age indicates three genetic facts, viz., development of kinaesthetic- 
motor functions, of visual form perception, and of interrelationship between 
kinaesthesis and vision. 

In evaluating an individual child’s performance, one should be aware 
that the functional level is determined not merely by the quantitative test 
results, but also by the qualitative data, with regard to sequence of moves 
and to form. Moreover, further valuable information can be gained by 
letting the child draw a picture of each pattern. Such drawings are part of 
the complete test though they have not been considered in this study. One 
may sometimes find in individual cases a strange discrepancy between cor- 
rectness of performance and efficiency of functioning. A child may, for in- 
stance, draw a pattern correctly indicating his ability to perceive and 
analyze visual forms; at the same time his visuo-motor execution on the 
marble-board may be poor. Another child may perform correctly on the 
marble-board whereas his drawings and his manner of procedure as recorded 
on the blank may reveal poor perceptual analysis: the seemingly good per- 
formance may be accomplished by compensating the visual deficiency by 
logical operations, i.e., by counting the holes for placing each marble, or by 
a keen kinaesthetic sense which enables him to follow the directions of the 
lines, etc. If, however, age groups rather than individuals are consideied, 
such discrepancies become negligible and a close correspondence appears to 
exist between correctness of performance and visuo-motor integration. 

2. Sequence of Moves 

- Developmental psychology has shown that sensory-motor activity is rela- 
tively early organized in terms of unbreakable wholes (5). A normal young 
child has, for instance, the tendency to retain and reproduce auditory-motor 
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material (rhymes, poems, melodies) as a continuous unit. The same is true 
for drawings, demonstrated in the tiend of young children to reproduce a 
four-cornered figure like the square by a continuous circular line. It may be 
noted that rounding up the corners of the straight-lined forms is a typical 
feature of ^ the performance of younger children on the marble-board. The 
fiequpncy in the occurrence of our “continuity type” and its decline with 
growing age can be therefore interpreted as due to the tendency toward 
global organization appearing rather early in the normal child. The older 
the child the higher the organization of his activity. Growing differentia- 
tion in visuo-motor activity is signified by the emergence of the “constructive” 

type where continuity is partly abandoned in favor of a synthetic building 
procedure. 


3. The Form Factor 

One of the principal results of this study is the relatively high percentage 
of performances in terms of lines rather than form found in the younger 
age groups and the increase of form-guided procedures with growing mental 
age. These results may be interpreted by the assumption that guidance by 
lines indicates a dominance of tactual kinaesthetic factors over visual factors, 
and, that the Increase of form-guided procedure indicates a developmental 
shift from tactual-kinaesthetic to visual dominance. Such hypothesis is in 
agreement with certain facts known from genetic psychology. During de- 
velopment of space-perception and space relations, for instance, a qualitative 
change occurs. The primordial space dominated oiiginally by kinaesthetic- 
tactile_ factors (Piaget’s “pra^ical space”) is shifting more and more in 
the direction of an “objective space” dominated by visual perception. 
A number of pertinent experimental facts deals with tactual localization. 
Renshaw and collaborators (2, 3, 4) performed experiments in which the 
subject was required, with and without the use of vision, to touch a stimu- 
lated point on the skin. The results of these experiments suggest a shift from 
a tactual-visual to a visual form of localization occurring with normal chil- 
dren around the chronological age of 13 years. A similar shift during the 
development of space relations has been advocated by Piaget (1). Such a 
shift in dominance has been observed by us 'in an experiment dealing with 
the perception of spatial relationship in mentally deficient children (6). 
The experiment (analogous to the Knox Cube test) consists of two seiies. 
In Senes 1 (tap series) the experimenter tapped four squares in a given 
order. In Series 2 (flash series) the sequences were optically produced by 
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lighting the squares In succession. In both series the child was requested 
to touch the squares in the same order as presented. Whereas children of 
younger mental ages perform better on the tap series than on the flash 
series, older children show fewer errors on the flash series. This experiment 
suggests that in the perception of space relations a shift in dominance from 
kinaesthetic to visual factors takes place during development. The shift 
occurs at the 8- to 9-year mental age level 

It may be noted that in the present experiment the shift in dominance from 
line^guided to form-guided performance occurs also at the 8- to 9-year mental 
age level. This coincidence in the results of the two experiments is possibly not 
accidental since both deal with visuo-motor performance involving rather 
abstract (geometrical) relationships in space. 

Within the epoch where form-guided performance is dominant a further 
development has been observed. It concerns the growing ability of articula- 
tion, i.e., of distinguishing and relating parts within the framework of the 
whole. Increasing articulation and differentiation Is one of the fundamental 
facts established by genetic psychology (5), 

In drawings and kindred sensori-motor activities of the young child one 
observes these two forms of less articulate organization: the forms produced 
are either global, i.e., lacking differentiation of parts in favor of the whole, 
or aggregative, i.e., lacking synthesis in favor of smaller global units with 
little relation to one another. These primitive forms of organization make 
up approximately one-third of the performance on the marble-board, varying 
little within the range of the mental ages considered in this study. It is 
most probable that the lower kinds of organization of form, the global and 
aggregative type, have a close relationship to the continuity type of sequence, 
whereas the highly articulated organization of form seems definitely related 
to the constructive type of sequence. The assumption of a correspondence 
between perception of form and type of sequence agrees well with the fact 
that at the 10- to H-year mental age level at which the highest type of form 
organization rises above 50 per cent, comprising two thirds of all perform- 
ances, the constructive type of sequence increases sharply. 

Summary 

1. Quantitative and qualitative development of visuo-motor performance 
has been analyzed by means of the marble-board test. The test consists of 
six mosaic patterns to be copied by the child. The subjects were 100 men- 
tally retarded children divided into' four groups of mental age levels 7-8, 
8-9. 9-10, 10-11. 
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2. Correct performances increase significantly with increasing mental age. 

3. Throughout the mental ages the "Continuity-type” of performance 
predominates, but declines with mental growth. This type is chari^cterized 
by the placement of the marbles in continuous sequences. With increasing 
mental age the rantinuity type is more and more frequently replaced by a 
‘constructive” kind of performance consisting in the enclosing of a mosaic 
form fiom two sides. 

4. With mspect to the configurational aspect, highly articulate form 
organization increases significantly with mental age. Such a high type of 
organization consists in the building of a complex pattern out of its com- 
ponents; the performance gives evidence that the child has grasped the inter- 
relationship of parts within a whole. A performance showing a lower 
kind of organization (global and aggregative type) varies little within the 
mental age range considered in the study. A procedure guided by lines 
rather than form decreases significantly with mental age growth. The 8- to 9- 
year mental age level appears to be a significant turning point for this develop- 
ment; It signifies a shift of dominance of guiding factors from the klnaes- 
thetlc to the visual field. 
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A STUDY OF SEX DIFFERENCES' IN PRESCHOOL 
CHILDREN’S ADJUSTMENT COEXISTENT 
WITH INTERPARENTAL TENSIONS* 

Broadoaks School of Education, Whittier College 


Dorothy W. Baruch and J. Annie Wilcox 


Tie literature of today suggests that there is important connection be- 
tween tensions in the interparental relationships and child adjustment. Studies 
in various areas point to the relation between marital disharmony of the 
parents and maladjustment in the child’s personality and behaviorial manifes- 
tations. Bretnall (3), Witmer (38), Macfarlane (21, 22), Hubbard and 
Adams (16). Wallace (36), Cohen and Davis (6). for instance, point to 
the status of the marnage relationship of the parents as bearing influence 
on the outcome of child guidance treatment. Lamkin (18), Towle (35), 
and others, attribute child maladjustment in large part to marital conflict 
in their analyses of child guidance clinic cases. Studies of adolescents and 
college students, as those of Thurow (33), Bowers (2), Goodwin Watson 
(37), point to discomfort and conflict for the children as emanating from 
discordant parent relationships. The connection of the child’s adjustment to 
maternal rejection and overprotection, which in turn relate in an appreciable 
degree to the marital status of the mother, has been indicated, for instance 
by Figge (9), Gleason (12), Lewenberg (19), Newell (28, 29). Influence 
on specific behavior problems or phases of child adjustment has been 
similarly indicated, for example, by Grant (13), Lurie (20), Mohr (25) 
Md by Giblette and Macrae (10) as a psychogenic factor in anorexia; by 
Kawin (17) as a factor in poor social adjustment; by Totten (34), as bear- 
ing weight on such behavior as stealing, truancy, lying, and disciplinary diffi- 
culties; by Halloway (14) and Neumann (27) on withdrawal from play- 
mates; by Sewall (30) on jealousy; and by Childers (5) and Ginsburg 
(11) on hyperactivity. Tensions in the relationship of marriage partners 
have been variously investigated, as in studies by Davis (7), Burgess and 
Cottrell (4), Terman (31), Woodhouse (39), Hamilton (15), Terry 
(8), and Mowrer (26). Lurie (20) and Macfarlane 
(23) indicate that there is some difference between boys and girls in so- 
called problem behavior. & n so 
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On the whole, investigations of the two areas, that of marital relation- 
ships and that of child adjustment, have been kept separate. Baruch (1), 
however, attempted to draw the two areas together. She investigated cerain 
types of tension in the marital interrelationships of parents as coexistent with 
child adjustment. Her study asked whether certain types of tension were 
more significantly related to child adjustment than were others in the group 
under investigation. 

The present study attempts to extend Baruch*s study of 33 cases. It sum- 
marizes 'and analyzes data gathered by her in 43 new cases, in addition to 
the 33 used in her study. It attempts to find to what extent child adjust- 
ment coexists with parental tensions in a larger sample consisting of 76 cases. 
It attempts further to determine whether satisfactory adjusment coincides 
in boys to a higher degree than in girls, and vice versa, in. instances where 
the five tensions found most significant were reported to be present. 

The study focuses on families with preschool children, since for the child 
of this age, influences outside the family have not yet as strongly impinged 
themselves on personality and adjustment. They have not yet, as it were, 
diluted the influences from within. The study, moreover, deals with chil- 
dren living normally at home with both parents, not with institutional or 
clinical cases, nor with children from broken homes, 

Since the senior investigator had the advantage of direct contact with 
both parents and children, it was possible to gain a more integrated picture 
than would have been feasible had she needed to rely ,on indirect sources of 
information, as from clinic or school files. 

Subjects 

Seventy-six children and their parents were included in the study. The 
children were enrolled in the preschool laboratories of the Broadoaks School 
of Education, Whittier College. 

Cases Avere selected on the following bases: (a) presence of the child 
in the above mentioned school situation so that he could be observed at the 
same time that the parental relationships were under investigation; (h) 
willingness of one, or preferably both parents to cooperate in the study; (c) 
the absence of gross major defects in the home, such as extreme poverty, 
serious illness, and the like, to exclude the effect of these so that the weight 
of the more subtle factors might not be overshadowed; and (d) both parents 
living together at the time of the study, to exclude broken homes. No 
adopted children were included. 
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In 65 cases both the father and the mother cooperated in the study. In 
117 cases the mother only. 

The occupations of the fathers fell, with the exception of five cases, in 
the two highest occupational classes on the Sim’s Scale. Ages of the fathers 
ranged from 28 to 54 years, with a mean age of 33.3 ; of mothers from 25 
to 43 years with a mean of 31.3. Length of marriage ranged from 5 to 17 
years with a mean of 8,3. The majority of both fathers and mothers were 
college graduates. 

According to external appearances, the parents were apparently without 
seiious marital maladjustment. To the ordinary observer they appeared 
as a very normal” group. To the investigator, however, during the course 
of the study, many unsuspected points of tension were disclosed. Slightly 
more than half the group (parents of 41 children), however, were judged 
bv both investigators separately (with disagreement on two cases only) as 
^^happily” mairied. 

The ages of the child subjects at the beginning of the cases ranged from 
1 year, 6 months to 5 years, seven months, with a mean age of 3 yeais, 
3 months; and at the close of the cases, from 2 years, 6 months to 6 years, 

I month with a mean age of 4 years, 6 months. They were enrolled' in the 
preschool, under investigation, from 1/4 to 7 semesters, the mean number 
of semesters beings 2.8. 

The intelligence quotients according to the Kuhlmann Revision of the 
Bmet-Simon- scale (used with children under 3 years, 6 months)^ or the 
Stanford Revision (used with children over 3 years, 6 months) ranged from 

92 to 175, with a mean of 122, a median of 124, and standard deviation 
of 16±].35. 


Procedure 

Prehmiiuyy selection of parental items to be included was made on the 
bases of existing literature. The items were then evaluated for' applicability 
to the present group in the light of an examination of 31 cases, previously 
dealt with, composed of personnel similar to that of the present study and 
in which there had been overt expression of marital dissatisfactions. 

Procedure for seeming data on interrelationships of the parents was that 
of free interviews of the psychiatric social work type, in which rapport in 
the relationship of investigator to parent was recognized as an important 
factor in freeing 'the parent sufficiently to give expression to intimate details 

'Prior to 1939 and then discarded in favor of the New Stanfoid Revision. 
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concerning his life. Fortunatelyj circumstances under which the data was 
secured, were such that rapport could emanate from first-hand continuous 
contacts between parents and investigator. 

In the frequent observations by parents at the school, they saw the in- 
vestigator as preschool director in close contact with their children, sharing 
a mutual interest in them. In group meetings and individual conferences, 
an atmosphere of freedom was fostered for the parents’ expression not only 
of intellectualized but also of emotional content. All through, there was an 
effort to help the parent as a person to tolerate the realities of his own feel- 
ings, not to deny them, the attitude being held that the parents’ emotions 
were very real influences in the child's environment, and further, that such 
emotions were not facts to sense guilt over, but rather, natural and ^^normal” 
as an outgrowth of the life experience of the parents as individuals. Thus, 
the discussion of marital tensions did not entail either a sudden freeing or 
an essentially new sort of relationship of parent and investigator, but merely 
an extension of expressiveness and of confidence already established. 

Participation was secured through telling parents about the study and 
asking for their cooperation. Reassurance was, of course, given that data 
would be disguised and that no information would be divulged to respective 
husbands or wives. 

During interview the items to be investigated were kept in mind, but no 
forms or outlines were in view, nor was interview material confined to the 
items. Rather, parents were given plenty of opportunity to talk along lines 
which they seemed inclined to pursue, the investigator bringing in an item 
where it seemed to fit, not in any set order or phraseology but in whatever 
way appeared most natural and least pointed. Direct questions were mini- 
mized following Marcus' caution that “Direct questions may make it psy- 
chologically impossible for him (the client, or here, the parent) to express 
himself as he really is. . . (24, p. 358). 

In regard to items that could have caused embarrassment or a desire to 
cover up, care was taken to stress the widespread incidence of similar occur- 
rences. Thus, some remark was usually made as to the commonness of 
various tension as the discussion of these arose in relation to the interviews. 
Similarly other techniques were utilized to keep the subject at ease through 
the interviews. 

Notes during interviews were transcribed directly aftei, and the transcrip- 
tions were analyzed prior to the next interview, for items included. The 
presence or absence of each item was then checked on a blank containing a 
full list of the items to be investigated. In this way those items still needing 
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investigation could be readily discerned. The number of interviews averaged 
13 per family. 

The children were observed in the preschool situation. Their adjustment 
was rated on a scale developed for use in Baruch’s ( 1 ) study, and based on 
a concept of ^^adjustment” as including primarily three major types of func- 
tioning, namely, the child’s adjustment to himself and his reciprocal inter- 
action within his family and social (school) groups. 

Each child was rated separately on this scale by one of the investigators 
and by the head teacher of the group in which the child was enrolled, at 
the beginning and at the close of his case. From these four discrete ratings, 
an average adjustment score was obtained on the basis of which an average 
adjustment of ^^satisfactory” or ‘‘poor” adjustment was assigned to each 
individual. 

Records of the problems of the children were kept in the preschool situa- 
tion. Reports were obtained from home on problematic behavior to supple- 
ment school records. Problems were then entered onto a check list arranged, 
with a few adaptations, according to headings used by Ethel Kawin in 
Children of Preschool Age (17, pp. 231-238; 265-267).^ Problems were 
also rated according to an adaptation of the Coded Scales of Behamof devel- 
oped by Dr. Jean Macfarlane at the University of California Institute of 
Child Welfare (23). 

It should be said that the withdrawing problem was recognized as spe- 
cifically as was the more aggressive sort, and that all through the preschool 
there was an emphasis on helping the child to express himself emotionally. 
This last is mentioned since, for the study under consideration, it may have 
meant that problems which might have been repressed in more prohibitory 
situations were quite freely evidenced here. 

The coexistence of the presence or absence of each item of tension in the 
interparental relationship to child adjustment was estimated as follows: (u) 
By the average of the percentages of poor adjustment in cases where tension 
was present, and satisfactory child adjustment in cases where tension was 
absent, the resulting percentage being called, for purposes of the study, 
a ratio of coexistence, {b) By the critical ratio of differences in proportion 
of child adjustment coexistent with the presence of parental tension and with 
absence of parental tension; and following the customary procedure of con- 
sidering the difference a statistically significant one if it equalled three times 
or more Its standard error. 


Permission to use this material was given by author and publishers. 
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Findings 

1. Coexistence of Items hi the Martial Relationships of the Parents With 

Child Adjustment 

There were certain items in the interparental relationships which showed 
a coexistence ratio of over 70 per cent with child adjustment and likewise 
a critical ratio indicating a significant difference in the adjustment of the 
child where the item was present and absent (see Table 1). 

a» Tension Over Sex. Tension over a lack of sexual satisfaction ranked 
highest among the various items. It existed in 50 out of the 76 cases. In 

these 50 cases^ six children, or 12 per cent, were satisfactorily adjusted and 

44, or 88 per cent poorly adjusted; whereas in the 26 cases where sexual 
satisfaction was present, 23, or 89 per cent, of the children showed satis- 
factory adjustment and only three showed poor adjustment. 

Thus the coexistence ratio of this tension with child adjustment was 89 
per cent. The critical ratio 9.93. 

As illustrative of the sort of qualitative data given in interview, the fol- 
lowing excerpts are cited: , 

Case 64: The father reported that the wife “is just tense.*’ . , , “She 
wants to but she just can’t.” He has tried to get her to respond and once 
in a while she does have orgasm, but most of the time it is no good. Then 
she ciies and cries and wonders why she can’t. It has gotten him down and 
she is so irritable from it she is fussing all day long. 

Case 46: Mother reported that she didn’t like intercourse very 
much. . . . She guesses she is just frigid. . . . She doesn’t allow herself to 

be aroused any more. She used to start in getting very excited when she 

was first married and then she would be disappointed and not have any 
satisfaction, and it would leave her with a stomach ache, and she would 
feel all discouraged and disgusted, and so she decided she wouldn’t get 
excited any more at all. 

Case 34’ Father’s report: “I have tried everything I know. I have 
talked ^to her. I have tried making love to her. I have tried making love 
to her in every way possible, but it is just as if there were a wall between 
us when it cornea to sex. She complies, but she does it more as a duty. , . . 

I think she thinks she must do her duty well or she will lose out on the 
possessive business with me.” He said that the whole business got him 
down so terribly that a few years ago he had ulcers. . , , 

Case 57: Mother feels sex is all right at times. She moves in a cycle. 

The first two weeks of the month are fine and the last two weeks she 
is slowed down, and does not want sexual relations. She has low thyroid. 

The father is hurt and resentful when she does not respond and it makes 
him feel badly. She has orgasm only at times. 
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Or the opposite t/pe'of report: 

Case 19: The mother said that, in their case, sex relations were satis- 
fying to both of them. They both had read a lot and felt that it was im- 
portant to work it out. Her mother had been a very tense person . . . ner- 
vous , , . the mother felt, because she had never adjusted sexually. Both of 
them, however, are satisfying each othei. She has orgasm every time . . . 
afterward feels veiy relaxed and easy. 

Chief complaints on the part of the men were that the yvomen were not 
sufficiently responsive and were not willing to have intercourse frequently 
enough; on the part of the women, that the men did not make sufficient 
love, that either they felt the men “too fast” or themselves “too slow/^ 
and that the men did not seem to care about the partner’s satisfaction. 

h. Tension Over Consideration, Tension over a feeling that enough con- 
sideration, sympathy, and the like, was lacking in one parener for the other, 
existed in 38 of the 76 cases. In these, three children, 7 per cent, were 
satisfactorily adjusted, and 35, or 93 per cent, poorly adjusted. In the 38 
cases where the parents were satisfied with the consideration, sympathy and 
attentiveness emanating from one to the other, there were 25 children, 66 
per cent, satisfactorily adjusted and 13, or 34 per cent, poorly adjusted. 
Thus, the coexistent ratio with child adjustment was 79 per cent, and the 
critical ratio 6,56. 

Expressions of conflict are typified by the following: 

Case 42: Mother reported that father is the most inconsiderate and un- 
sympathetic man she knows. He never thinks of her . . . She cried . . . 

Said that birthdays and wedding anniversaries can go by and he never 
notices. 

Case 38: Father reported that mother makes a fuss over him and he 
resents it. Last week, he came home from up north and she was late to 
meet him at the station. Then, when she saw him there was no fuss or 
being glad to see him. That has happened many times before. She doesn’t 
seem to care about seeing him. He isn’t even worth coming to the station 
on time for. She isn*t like other wives about giving him a little extra at- 
tention by having things on the table that he especially likes, etc. 

Whereas a relationship of an opposite sort was described, for example, in; 

Case 2 and 22: The mother reported the father to be a very sym- 
pathetic and sensitive person. She would never have a baby without him 
right there. He was very thoughtful of her, and she hopes she is of him. 

Case 3: The mother reported that if 'either of them has trouble, they 
naturally give each other sympathy. Each wants to help the other per- 
son . , . the father remembers even to comment on the monthly occurrence 
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of the date of birthdays, etc., and always to cominent to her how happy he 
IS that . . . they got engaged or whatever it was. 

The other three^ items which, along with the foregoing, presented the 

ve significant critical ratios in relation to child adjustment were tension 
■over lack of expressed affection, lack of ability to talk through differences 

to mutually acceptable solutions, and tension over the ascendance-submission 
relationship, 

C. Tension Over Affection. Tension over lack of expressed affection was 
present in 37 of the 76 cases. In these cases six children were satisfactorily 
adjusted, and the remaining 31, or 84 per cent, were poorly adjusted. In 
the 39 cases where sufHcient expression of affection was felt, 22 children, 
or 56 per cent, were satisfactorily adjusted, and 17, or 44 per cent, poorly 
adjusted. The coexistent ratio with child adjustment was 70 per cent, and 
the critical ratio 4.02. 

Where there was tension on this score, reports were, for example, as fol- 
lows: 

Case 55. Mother reported that the father isn’t affectionate enough to 
her. He doesn’t ever tell her nice things about herself. She thinks he is 
crazy about her, but she can’t be that way about him. She feels “edgy” 
about It all, and she has to ^'jack” herself up by taking highballs every 
evening before she gets the children to bed. 

Case 6: The father reported that the mother says the only time he gives 
affection is when he wants sexual relations. 

% 

In other cases, expression of affection did emanate from one to the other 
and appeared to bring a sense of satisfaction with it. For example: 

Case 3: The mother said they were both very demonstrative. She thinks 
a man requires it. He should have a feeling that he is grand and that 
she thinks so. And he does the same with her. 

d. Inability to Talk Things Over. Tension over lack of ability to talk 
over differences to mutually acceptable solutions wa^ reported in 51 cases. 
Of these cases, 12 children, or 24 per cent were satisfactorily adjusted, and 
in 39, or 76 per cent of the cases, it was poor. Of the 25 cases where the 
parents were able to ta|k through differences, 18 children, or 72 per cent, 
were satisfactorily adjusted, and 7, or 28 per cent, were poorly adjusted. 
Hence, the coexistence ratio was 74 per cent, and the critical ratio was 4,53. 

Following aie examples of reports on inability to talk things over: 

Case 67: Father reported that whenever mother takes a notion she 
wants something she throws a temper. He can^t do anything but give in 
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or get mad. They can’t talk over things decently, and then after they lose 
thejr tempers at each other they don’t talk for days — literally. 

Mother reported that she has tried to talk with the father but can’t talk 
anything through with him. He can’t talk. He can’t let loose and talk. He 
shuts in and gets moody and she does the same thing. 

Case 38: Father’s report, “It is just one of those argCiments and dis- 
agreements without end” that make him wondei whether he hadn’t made 
a mistake to marry the mothei. 

In cases where the couples could tallc things through, reports ran., for 
example, as follows : 

Case 30: The mother stated that when something important came along 
they discussed it from every angle. They always talk things over and 
manage to come to decisions that aie comfortable to them both. She thinks 
this is very important because the father was a very unhappy boy and it 
would not be good for him to stay unhappy and imposed on. 

e. Tension Over Ascendance-Submission. Tension over Ascendance- 
Submission existed in 35 of the 76 cases. In these 35 cases 7 children, or 20 
per cent, were satisfactorily adjusted, and 28 or 80 per cent poorly adjusted. 
In the 41 cases where tension on this score did not exist, 21, or 51 per 
cent, of the children 'Were satisfactorily adjusted, and 20, or 49 per cent, 
poorly adjusted. The coexistence ratio of this tension to child adjustment 
was hence seen to be 66 per cent, less than 70 per cent as the other cases 
showed, but the critical ratio was 3.06, and therefore significant. 

In many cases where there was tension over this relationship, the mother 
was considered ascendant, or was trying to be ascendant. For example: 

Case 67: Mother reported, “My father treated my mother badly, and I 
am not going to let any man treat me that way, I am not going to be walked 
over,” , Then following the worker’s comment that because the father 
might be afraid of being dominated, he might be struggling for achievement 
to the point of neglecting her simply to prove to himself that he was strong. 

The mother said she had never thought of that before and she has probably 
been doing just the wrong thing, because she has tried to get him to cater 
to her, which would make him feel dominated. 

Sometimes, the mother herself resented the fact that she needed to take 
the ascendant role. As, for example: 

Case 50 and SI: Mother commented that the father’s efforts to fit in 
with what she wants increases the tension in the home. She would rather 
have him stronger and not trying to help her be so pcifect. 

Often the father’s ascendance caused tension. As, for example: 
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Case 43: Mothei reported that she resents the way the father thinks 
he can command her and she will obey. It gets her down. 

In some cases the father s ascendance appeared, according to reports, to 
be acceptable and right for both partners, as, for example : 

Case 14: The mother reported the father boss of the family. She likes 
it that way. She feels he should be the head of the family. She is more 
of the clinging vine type and likes to look up to him. 

In some cases, mutual decision making appeared to be the order. Follow- 
ing is an example; 

Case 30' The father feels that their decision making is very much of 
a fifty-fifty proposition. He doesn^t believe in the woman wearing the 
pants of the family or in the husband being dominating and bobsy. They 
work things out together. 

/. Other itenn. Other items which were investigated and were •'found 
not significantly i elated to child adjustment were. Lack of cooperation on 
the upbringing of the child; extramarital relations; tension over health; ten- 
sion over friends; tension over work; tension over relatives; tension over 
leisure pursuits; tension over finances; tension over the criticalness of the 
partner; tension over differences in tastes (see Table 1). 

2. Coexistence of Items iit the Marital Relationships of the Parents With 
Adjustment of Boys as Compared With the Adjustment of Girls 

The group was divided according to sex and the data an boys and on 
girls treated separately, in the same manner that data on the whole group 
were tieated. This was done to determine whether satisfactory adjustment 
coincided in boys to a higher degree than in girls, oi vice versa, in instances 
w^here the five most significant tensions were reported piesent. 

There were 42 boys in the sample and 34 girls. The following analysis 
of data presents the findings in relation to the 42 boys ; 

1. Tension over lack of sexual satisfaction occurred in 30 of the 42 
cases. In these 30 cases, five of the boys, or 17 per cent, showed satisfactory 
adjustment, and 25, or 83 per cent show^ed poor. In the 12 cases where no 
tension on this point occurred, 10 boys or 83 per cent, showed satisfactory 
adjustment and the remaining 2, or 17 per cent, pcMDr. Thus, the co-exist- 
ence ratio of this tension with the adjustment of boys was 83 per cent and 
the critical ratio was 5.42. 

2. There was tension over lack of consideration in 20 of the 42 cases. 
In these 20 cases two boys, or 10 per cent, were satisfactorily adjusted, and 
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18, or 90 per cent, poorly adjusted. In the 22 cases where the tension was 
absent there were 12 boys, or 55 per cent, satisfactorily adjusted, and 10 
boys, or 45 per cent, poorly adjusted. The coexistence ratio was 72 per 
cent and the critical ratio 3.56. 

3. In 27 of the 42 cases the ability to talk over differences until mu- 
tually acceptable solution could be reached was absent. In six of these cases 
the boys were satisfactorily adjusted, 22 per cent, whereas 21, or 75 per 
cent of the boys were poorly adjusted. Of the 15 remaining cases 9 boys, 
or 60 per cent, were satisfactorily adjusted, and 6, or 40 per cent, poorly 
adjusted. The coexistence ratio here was 69 per cent, and the critical ratio 
2.54. 

4. Tension over lack of expressed affection existed in 19 out of the 42 
cases, and of these 19 cases three, or 16 per cent, of the boys were satisfac- 
torily adjusted, and 16, or 84 percent, of them were not. In the 23 cases 
where the tension was absent, 12 boys, or 52 per cent, were satisfactorily 
adjusted, and 11, or 48 per cent, were poorly adjusted. Thus the coexist- 
ence ratio was 68 per cent and the critical ratio 2.74. 

5. In the 19 cases where tension over the ascendance-submission relation- 
ship occurred, one, or five per cent, of the boys were satisfactorily adjusted 
and 18, or 95 per cent, were not. In the 23 cases where the tension was 
absent, 14, or 61 per cent, were satisfactorily adjusted, and nine, or 39 
per cent, were poorly adjusted. The coexistence ratio showed to be 78 per 
cent and the critical ratio 4.87. 

From this analysis it may be seen that the type of tension most significantly 
related to the adjustment of boys was that of lack of Sexual Satisfaction. 
The matter of Ascendance-Submission came next. The matter of Considera- 
tion came third. These were the only three items showing a significant 
relationship to the adjustment of boys (see Table 2). 

Findings concerning the five most significant tensions in relation to the 
adjustment of the 34 girls are shown in the following analysis of data: 

1. In the 20 cases where tension over lack of sexual satisfaction existed 
one girl, or five per cent, was satisfactorily adjusted, while 19 girls, or 95 
per cent were poorly adjusted. In the 14 cases where no tension on this 
point occurred, 12 girls, or 86 per cent were satisfactorily adjusted, and 
two, or 14 per cent, were poorly adjusted. The coexistence of this tension 
with the adjustment of girls was, therefore, 91 per cent. The critical ratio 
was 7.69. 

2. Tension over lack of consideration occurred in 18 of the 34 cases. 



TABLE 2 

Coexistence Ratios and Critical Ratios of Differences in Proportions of Satisfactory Adjustment of Boys Coex- 
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Of this number only one girl^ or 6 per cent, was satisfactorily adjusted, and 
17, or 94 per cent, were poorly adjusted. In the 16 cases where no tension 
existed, 12 girls, or 75 per cent, were satisfactorily adjusted, and the remain- 
ing two girls, or 25 per cent, showed poor adjustment. The coexistence ratio 
was 85 per cent, and the critical ratio 5.75. 

3. In the 24 cases where tension over inability to talk satisfactorily 
through differences existed, six girls, or 25 per cent, showed satisfactory 
adjustment, and 18, or 75 per cent, showed poor adjustment. In the 10 cases 
where this tension was absent, 7, or 70 per cent, showed satisfactory adjust- 
ment and the remaining 3, or 30 per cent, showed poor. The coexistence 
ratio was 73 per cent and the critical ratio was 2.66. 

4. Tension over lack of expressed affection was felt in 18 of the 34 cases, 
and of these 18 cases two, or 11 per cent, of the girls showed satisfactory 
adjustment while 16, or 89 per cent, showed poor adjustment. In the 16 
cases where no tension occurred, 10 of the girls, ^or 63 per cent, showed 
satisfactory adjustment and six girls, or 45 per cent showed poor adjustment. 
Therefore, the ratio of coexistence was 76 per cent, and the critical ratio 
was 3.62. 

5. In the' 16 cases where tension over ascendance-submission relationship 
existed, five, or 31 per cent, of the girls were satisfactorily adjusted, while 11, 
or 69 per cent, were poorly adjusted. In the 18 cases where this tension was 
absent, eight girls, 44 per cent showed satisfactory adjustment, and 10, or 56 
per cent showed poor adjustment. The ratio of coexistence here was 58 per 
cent and the critical ratio 0.79. 

Here again sexual satisfaction is shown to be the most significantly related 
tension. The lack of consideration falls in second place and the lack of affec- 
tion third. Tension over inability to talk did not show a significant relation- 
ship to the adjustment of girls, and neither did tension over the ascendance- 
submission relationship (see Table 3). 

The foregoing analysis shows that the coexistence ratio and the critical 
ratio for each item of tension, except that of ascendance-submission, is 
higher in the case of girls than in the case of boys. This might indicate 
that girls could be more significantly affected by parental tensions than boys. 
However, as shown on Table 4, the critical ratios of differences in propor- 
tions of satisfactory adjustment of boys and satisfactory adjustment of girls 
coexistent with interparental tensions are less than three in each item. There- 
fore, the difference in proportions of satisfactory adjustment of boys and 
satisfactory adjustment of girls coexistent with interparental tensions is 
here shown to be of no significance statistically. 



TABLE 3 

Coexistence Ratios and Critical Ratios of Differences in Proportions of Satisfactory Adjustment of Girls Coex- 
istent WITH the Five Most Significant Interparental Tensions 

Parental tensions existed Parental tensions absent Diff. of propn. 
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Interpretive Comments 

The fact that there is a high coexistence between a certain item of parental 
tension and poor child adjustment, does not prove that the tension is a causa- 
tive factor in the child’s unadjustment. However, in interpreting the asso- 
ciation of parental tensions with child adjustment, a causal relationship may 
be assumed. The fact that the child under school age has lived in closest 
contact with his parents, and with limited outside contacts, would logically 
lead to the widely accepted assumption that the environment of the home 
has integrally influenced his developmertt and behavior. Furthermore, since 
this environment has intrinsically included the harmonies and disharmonies 
between the two people closest to him, their relationship would presumably 
have impinged itself onto his growing personality. 

Drawing conclusions, then, as to findings in the present study, it may be 
said that tensions shown to have high coexistence with poor child adjust- 
ment played the greatest role in bringing about poor adjustment. The 
five significant tensions were: tension over sex satisfaction, tension over lack 
of consideration, inability to talk things through, tension over insufficient 
expression of affection and tension over the ascendance-submission relation- 
ship. 

The constellation is an interesting one. It raises several ciuestions and 
points to possible interpretations. 

Why, for instance, did the cases where sex tensions were present in the 
parents show an appreciably greater proportion of poor adjustment in the 
children than did cases where there was disharmony over leisure pursuits, 
for instance, or over finances? Why did the tensions over sex and affection 
and consideration appear to be those having such a high degree of associa- 
tion with poor child adjustment? Why did tension over ascendance-submis- 
sion also appear so significant? Do these various factors fit together? How 
does inability to talk things over fit Into the picture? Looking at these five 
significant factors — sex, affection, consideration, ascendance-submission and 
inability to talk things over — does their sum total point to any sort of ex- 
planation or interpretation involving all the factors and integrating their 
significance? 

When these tensions are examined, the fact appears that sex, affection, 
and consideration are closely related. (They went together in two-thirds 
of the cases,) These are satisfactions that bring personal, security-giving 
warmth and closeness into a marriage. Moreover, they are intrinsically 
interdependent, A couple, for instance, who give each other sexual satis- 
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faction may well tend to be affectionate with each other. (In the 23 cases 
where sexual satisfaction was mutual, 20 couples reported that they also 
were satisfied with each other in regard to the giving of affection). Similarly 
where there is sexual satisfaction there is also apt to be consideration given. 
(Of the 23 cases where sex satisfaction existed, 22 accorded each other 
consideration). But, conversely, a couple who does not give each other sex- 
ual satisfaction may well tend to witliold affection. They may well hit out 
at each other and become inconsiderate. Or, if one partner lacks considera- 
tion, the other may tend to punish by withholding sex. This, in turn, may 
block affection for fear that it might lead on to sexual advances, (This the 
qualitative data frequently showed). Inconsideration would then quite na- 
turally follow. 

In short, sexual expression and the expression of affection and considera- 
tion, are so closely allied that they run into each other, as it were," and 
merge. They are all three basically security-giving factors. ’They are fac- 
tors which bespeak the warm personal elements in the two partner’s rela- 
tionship to each other. 

In contrast, ascendance is an adequacy-giving matter. The struggle to be 
ascendant rather than submissive is a struggle for achievement or power. 

Thus, in the tensions which were found most significant in relation to 
child adjustment, the two most basic types of human emotional satisfac- 
tions seem to be touched. People crave security. They crave adequacy. 
Sexual and affectional satisfactions, in both of which consideration plays 
its part — these contribute basically to the partners’ deepest sense of security. 
Ascendance-submission, on the other hand, can deeply disturb the basic 
need for adequacy. Denial of either securitj^-giving or adequacy-giving satis- 
factions is bound to bring conflict. Where there is denial of closeness and 
denial of power, trouble is bound to eventuate. 

A lack of ability to talk things through probably follows these other items 
and arises out of them. It is also a factor which intensifies the others. It 
is, after all, impossible to work out the other items as long as a couple can- 
not talk conflicts through. A vicious circle results, A feeling of insecurity — 
brought about by lack of sex satisfaction, affection, and consideration — and 
a feeling of inadequacy, reduce confidence to the point that a couple cannot 
get together. But, in turn, not getting together and talking things out only 
makes difficulties pile up. 

Present-day theory is that feelings of security and adequacy are basic 
needs. The present findings fit in with what has been said by various au- 
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thorities. Travis and Baruch,^ after a review of the literature, state: ‘‘As 
we struggle on — day in, month out — ^much of our struggling is directed at 
obtaining the kinds of satisfaction which bring to us feelings of security 
and adequacy^’ (p. 79). 

The data in the present study ht in with the above. From these data 
one can conclude: First, that those factors which constitute close, warm 
security-giving satisfactions to married people are the most important fac- 
tors in their relationship to each other (i.e,, sex, affection, and considera- 
tion). Second, that following closely in importance are factors which tend 
to produce adequacy in building up rather than destroying ego (i.e., ascend- 
ance-submission). And third, that where these security-giving and adequacy- 
giving satisfactions are denied, people tend to shut in and not talk things 
through, which in turn intensifies the picture. 

Using somewhat different terminology to high-light the conclusions: The 
Affectional and Ego values are the essential values in the marriage relation- 
ship. Any hurt to these hurts the total relationship. It makes the partners 
shut in and hit out at each other. It is so intense that it impinges on the ad- 
justment of the children Involved in the situation. 

It is obvious that the other tensions investigated did not bear as closely 
or fundamentally on affectional or ego values within the marriage relation- 
ship. Other tensions occurred as frequently, and yet their weight did not 
impinge significantly on child adjustments. Thus, tension over leisure pur- 
suits was reported in 38 cases, whereas tension over affection was reported 
in 37. Tension over work was reported in 41 cases, whereas that over con- 
sideration was reported in 38 cases. And yet, neither tension over leisure 
nor tension over work yielded significant coexistence with child adjustment. 

It is also possible that since the items not significantly related to child 
adjustment (criticalness, leisure pursuits, work, friends, etc.) were not 
items bearing closely on affectional or ego satisfactions, they would conse- 
quently not be so difficult to verbalize about. One partner would therefore 
be more readily able to communicate to the other his feelings about these 
items — he could thus talk and “let out” and therefore prevent an excessive 
“piling up” of resentment. The fact that resentment was then let out would 
reduce or dilute the pressure of these tensions on both the partners and 
the child. 

Further findings in this study indicate that there is no significant relation* 

^For further statements as to v^hat types of satisfaction bring security and bring; 
adequacy, see pp. 63 to 83 in Travis and Baruch, Personal Problems of Eveiyday 
Life, It will be noted that aflfection is listed as basic to security (see Table p. 80). 



300 


JOURNAL OF GENETIC PSYCHOLOGY 


ship between proportions of satisfactory adjustment of boys and of girls 
and interparental tensions. 

It was found, however, that more tensions appear to impinge on girls 
than on boys. This may indicate that parents are already, in the preschool 
years, tying girls closer than they are boys. This, in turn, points to the 
fact that, in the present generation of girls, there is beginning all over 
again a condition which Baruch (1), in her study of background factors, 
found prevalent in the mothers of these children. In her sampling, the 
women appeared to have been more significantly influenced by their own 
parents’ marital adjustment than did the men. 

Summary 

A study was undertaken of 76 children and their parents in the preschool 
laboiatories, Broadoaks School of Education, Whittier College. Ages of 
the children ranged from one year, six months to five years, seven months 
at the beginning of the cases, with a mean age of three years, three months; 
and at the close of the cases from two years, six months to six 3’'ears, one 
month, with a mean age of four years, six months. The average number 
of semesters during which the cases were in progress was 2.8. The parents 
had been married from five to 17 years, the average length of marriage 
being 8.3. The children were superior intellectually (mean IQ 122). The 
parent group likewise was a superior one, the majority being college grad- 
uates, with occupational status of the fathers falling, in all but five cases, 
in the two highest classes of the Sims^ Scale, 

The purpose of the study was to discover: (a) To what degree child ad- 
justment coexists with parental tensions in this sampling of 76 cases, (b) 
Whether satisfactory adjustment coincided in boys to a higher degree than 
m girls, or vice versa, in instances where the five most significant tensions 
were reported present. 

Children were observed in the preschool, their problems recorded, and 
their adjustment rated. Reports were obtained from homes on problematic 
behavior to supplement school records. 

Comparable data on the interparental relationships were secured from 
fathers and mothers of 65 children and from mothei's of 11, on tensions 
present in the Interparental relationships and on background items in the 
lives of the parents. Procedure was that of free interview of the psychiatric 
social-work type, in which rapport in the relationship of investigator to par- 
ent was recognized as an important factor in freeing the parent sufficiently 
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to give expression to intimate details concerning his life. In general, find- 
ings were: 

1. ^ Certain of the items reported in the interparental relationships were 
significantly related to child adjustment. These were: Tensions over sex, 
over lack of consideration, over inability to talk over differences to mutually 
acceptable solution, tension over lack of expressed affection and over ascend- 
ance-submission, 

2. The following items reported in the interparental relationships did 
not appear significantly related to child adjustment: Tension over lack of 
cooperation on the upbringing of the child, extramarital relations, tension 
over health, over friends, over work, over relatives, leisure pursuits, critical- 
ness of the partner, tension over finances, and over differences in tastes. 

3. Of the five tensions significantly related to child adjustment, only 
three were found to be significantly related to the adjustment of boys alone. 
These were: Lack of sexual satisfaction, ascendance-submission, lack of con- 
sideration. 

4. Of the five tensions significantly related to child adjustment, only 
three were found to be sig;nificantly related to the adjustment of girls alone. 
These were : Lack sexual satisfaction, lack of consideration, and lack of 
affection. 

5. In every item, except that of ascendance-submission, the coexistence 
ratio and critical ratio were higher for giils than for boys, which would in- 
dicate that girls might be more significantly affected by parental tensions 
than are boys. 

6. The difference in proportions of satisfactory adjustment of boys and 
satisfactory adjustment of girls coexistent with parental tensions is here 
shown to be of no significance statistically. 

In addition to these findings, there were some indications pointing toward 
the following: 

7. In general the degree of tension seemed inversely related to the 
degiee of free verbalization possible to the partners relative to a tension- 
producing item. 

8. The types of tension appearing most significant were those which 
seemed most closely and fundamentally related to affectional and ego values 
lying within the relationship of one partner to the other. 
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STUDENT OPINION ON THE IMPORTANCE AND ATTAIN- 
MENT OF COURSE OBJECTIVES IN PSYCHOLOGY* 

Deparimeiit of Psychology, Stephens College 


Charles J. Marsh 


Although a formulation of a set of objectives is a vital part of good instruc- 
tion, the evaluation of such goals in objective terms is a very difficult task. 
An obvious means of evaluating course objectives is to obtain student reac- 
tions, but the results must not be trusted, too far since student opinion may 
not be as objective and impartial as might be desired. 

In a previous study (1) it was found that student opinion of the degree 
of attainment of objectives set up for a beginning Psychology course appeared 
to be consistent with the obvious emphases made by the instructor in the 
class. Also, student opinion concerning a course is a factor to be taken into 
consideration if teaching is to be effective — regardless of the validity of the 
opinion. The present study was undertaken for two particular purposes: 
fiist, to check up on the previous opinion sample; and second, to get student 
opinion on the relative importance of course objectives as well as on the 
attainment of these objectives, 

A class of 110 freshman and sophomore women, who were just finishing 
their first course in Psychology, were used as subjects. They were asked to 
rate 15 course objectives as to how important they were, and as to how well 
they had been met. The instructions explained that responses were to be 
anonymous, and that careful and critical thought was wanted. The follow- 
ing scheme was used in the rating of the importance of the objectives: 

1 means that the objective is of extremely great impoitance. 

2 means that the objective is of considerable importance. 

3 means that the objective is of moderate importance. 

4 means that the objective is of slight importance, 

5 means that the objective is of no importance. 

’^Received in the Editorial Office on July 1, 1942. 
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TABLE 1 

Average Ratings of Importance and Attainment for 15 Course Objectives 


Objective 

Importance 
Average Rank 

Attainment 
Average Rank 

A genuine effoit toward self-improvement psy- 
chologically 

1.3 

1.0 

2.0 

2,0 

Valid self-understanding. This would include 
discovery of genuine assets and liabilities : 
comprehension of the true basis of the atti- 
tudes of others; development of valid self- 
confidence and personal adjustment 

1.4 

2.5 

2 6 

13.5 

Formation of sound judgments. This includes 
a critical attitude toward rumor and gossip, 
an insistence on command of facts before 
forming an opinion and restraint in form- 
ing strong likes and dislikes 

1.4 

25 

2.1 

3,0 

Emotional control Progress toward the un- 
derstanding of emotional causes and effects 
and toward the elimination of merely impul- 
sive action 

1.5 

4.0 

2.3 

5.5 

Intelligent planning. This would include ob- 
jective analysis of abilities and interests; 
consideration of remote as well as immediate 
consequences of decisions; reliable estimates 
of the relative values of various courses of 
action 

1.6 

6.0 

2.7 

15,0 

Development of a sympathetic understanding 
of the faults and peculiarities of other people. 
An objective attempt to understand the real 
causes of the faults of others, and a con- 
siderate acceptance of such persons rather 
than prejudiced behavior toward them 

1.6 

6.0 

1.9 

1.0 

Recognition of your own prejudices and a 
-genuine effort to minimize their undesirable 
effects 

1.6 

6.0 

2.4 

9.0 

Assumption of the responsibility for one’s own 
actions decisions and limitations 

1.7 

8.0 

2.4 

9.0 

Reasonably good and reasonably rapid adapta- 
tion to changes in environment 

1.8 

9.0 

2.5 

11.5 

Reaction to others on the basis of the whole 
personality rather than on the basis of a 
single prominent trait 

1.9 

10.5 

2,3 

5.5 

Recognition of the prejudices of others, espe- 
cially the ability to recognize and discount 
“stereotypes,” and the ability to evaluate 
statements of others on the basis of their 
soundness rather than on the prestige of the 
person who makes the statement 

1.9 

10.5 

2.4 

9.0 

Friendly interest in people without imposing 
your own personality upon them 

2.0 

13.0 

2.5 

11 5 

Differentiation between real explanation and 
mere description, and the ability to discrim- 
inate sound from faulty generalization 

2,1 

13.0 

2.6 

13 5 

A development of interest in psychological Is- 
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TABLE 1 {coiitinurd) 


Objective 

Importance 
Average Rank 

Attainment 
Aveiage Rank 

sues shown in leading and thinking beyond 
the required assignments. This would in- 
clude news items and magazine articles 
which were appropriate, oi it might include 
popular or technical books, or psychological 
novels 

2.2 

14.0 

2,3 

5.5 

A development of interest in psychological is- 
sues shown in pertinent contiibulions to dis- 
cussion groups and in attendance at lectures 
or study groups 

2.3 

15.0 

23 

5.5 


In rating the attainment of objectives the following scheme was used: 

1 means that the objective has been met in a completely satis- 
factory way. 

2 means that the objective has been meiy m^cll met. 

I means that the objective has been fairly m}eU met, 

4 means that the objective has been only slightly achieved, 

5 means that the objective has been missed entirely. 

Table 1 shows the average ratings made for importance and attainment 
The table is arranged with the objectives receiving the highest average ratings 
for importance at the top. 

The average for the ratings on importance is 1.75, which represents a 
judgment that in general these objectives are of “considerable” importance. 
In these ratings of importance, as in the earlier study of ratings of attain- 
ment, the objectives which receive the greatest emphasis in the course also 
receive the highest average ratings from the students. 

The average for the ratings of attainment is 2.38. This represents a judg- 
ment by the group that the objectives are “very well met.” 

The rank order correlation between the two sets of ratings is only .22, 
with a probable error of .09. Inspection of Table 1 shows that although 
in many cases the ranks of the various objectives are reasonably close, there 
are many in which wide discrepancies occur. In these discrepancies lies a 
suggestion for the instructor. For example, the objective dealing with valid 
self-understanding has a rank of 2.5 in importance, but a rank of 13.5 for 
attainment. Obviously the students think this is an important issue which 
has not been particularly well met by the instructor. The objective dealing 
with intelligent planning ranks sixth in importance and fifteenth in attain- 
ment, and the objective dealing with sympathetic understanding ranks sixth 
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in importance and first in attainment. It is encouraging to see that no 
objective received an average rating as low as 3 for either importance or 
attainment, but it is likely that the Psychology course in question could be 
more effectively taught if these discrepancies could be minimized. 

In comparing the ratings of attainment made in the first study and the 
same ratings made in this study, a rank order coi relation coefficient of .55, 
with a probable error of .07, was found. This indicates that there is only 
a fair degree of similarity between the ratings of the two different groups 
of Psychology students taking the same course at different times. Obvi- 
ously, the emphases and teaching methods of the course may have changed 
in the interval of about one year between the two samples, but how much 
this factor and how much the unreliability of the ratings lie behind this 
rather low coefficient is not known. 

The two sets of ratings agiee in that the objective dealing with sympa- 
thetic understanding was judged as best attained, and the objective dealing 
with effort toward self-improvement was judged as second-best attained by 
both groups. The widest discrepancies occurred for the objective dealing 
with pertinent contributions to discussion groups, and with the objective 
dealing with reasonably good and reasonably rapid adaptation to changes in 
environment. 

Further analysis of the data was made by converting the ratings into 
the percentages awarded to each of the five categories for importance and 
for attainment. Table 2 shows these results. 


TABLE 2 

Percentages of Judgments in Each Category 


Rating 

1 

2 

3 

4 

5 

Total 

Per cent impoitance 






Ratingfs 

48.2 

32.5 

16.6 

2.6 

.1 

100.0 

Per cent attainment 






Ratings 

19,7 

37.6 

32.6 

8.7 

1 4 

100,0 


It is clear from Table 2 that more than twice as many top latings occur 
in evaluating the importance of objectives as occur in evaluating the attain- 
ment of these objectives. This indicates the need for increased effort on the 
part of the instructor for greater attainment of those goals considered most 
important by his students. 
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Summary 

Foi the purpose of checking up on a previous study of student opinion 
of the attainment of course objectives, and also for the purpose of obtaining 
information on student opinion of the importance of 15 course objectives, 
110 college women who had just completed their first course in Psychology 
were asked to make two series of ratings. Results indicated only fair 
agreement between the two groups in ratings of attainment, and also that 
there were some rather wide discrepancies between latings of impoitance 
and ratings of degiee of attainment foi certain objectives. 
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A STUDY OF THE VIEWPOINTS OF WOMEN OF DIFFERENT 

AGE GROUPS* 

Departjucnt of Psychology, Unm}ersily of Oregon 


Helen Kerr Maxham^ 


A. Introduction and Purpose 

The purpose of this study was to secure first-hand information, as 
to the viewpoint of women, first on domestic problems, and second, on 
the desirable characteristics of a husband. Data were collected by means 
of a questionnaire from a large group of women of a wide age lange, but 
closely compaiable in social and intellectual status. The results show differ- 
ences in crystallization of opinion on their own status, yet consistent unanimity 
on the qualifications of a husband. 


B. Tests, Procedure, and Subjects 

The questionnaire was a single sheet with a scale of values numbered from 
1 to 9, as follows: Greatest possible favor, very great favor, moderate favor, 
neutral, moderate disfavor, great disfavor, very great disfavor, intolerable. 
Each person rated the proposition by selecting one number fiom the scale 
of values. 

The first page bore 10 propositions concerning domestic relations: {a) 
That a wife should have the chief direction and control of the organization 
and routine of life in the home as the husband has in his business; {b) that a 
wife should drop any former dreams of a career which she may have had 
and devote herself entirely to her family and the career of her husband; 
(c) that children should be so trained that by the time they have passed 
out of their teens they should be responsible and independent individuals, 
looking to the parents perhaps for counsel, but free from parental dom- 
ination and restraint ; {d) that a wife should keep herself informed on 
current affairs, even though minor matters of good housekeeping must be 
neglected in order to do so; (e) that a mother should interest herself in 


^Accepted for publication by Edmund S. Conklin of the Editorial Board, and 
leceived in the Editorial Office on August 19, 1942. 

of the results the reader should consult the writer’s Master’s 
thesis A study of the viewpoints of women of different age-groups” which is on 
deposit in the University of Oiegon Library. 
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Civic afiairs and take an active part in them in order to ^e ejnon 

ment in which her children develop, even though minor matters o g 
housekeeping must be neglected in order to do so; (/) that a wife should 
be content to trust to the judgment and generosity of her husband m money 
and shonld no. expac. an independent aB.wan.e 
or other such provision for her own or family needs, (< 7 ) that the same 
code of morals, including sex relations, be binding on husband and wife, 

{h) that in cases where the tastes of husband and wife diffei radica y as 
to the form of entertainment enjoyed, each should be free to follow indi- 
vidual choice as a lule; (f) that a wife should subordinate her theories of die 
for the family, and of the cooking and serving of food to the prefeiences 
her husband in such matters; (;) that a woman who has pursued a business 
or professional career before marriage should, if she so chooses, continu 

to pursue it after marriage. . oq . -f 

On the second page of the questionnaire were listed 38 traits of per- 
sonality to be rated as to their desirability as characteristics in a husband. The 
scale of values for thk part follows; 1, indispensable; 2, extremely desirab e 
3 very desirable; 4, moderately desirable; 5, irrelevant; 6, moderately un- 
desirable; 7, veiy undesirable; 8, extremely undesirable; 9, greatest possible 

*^'TrSs of husband: 1, good health; 2, neatness; 3, college education, 4, 
recognized ability as a leader; 5, variable emotionality; 6, fondness for good 
literature, etc.; 7, member of established church; 8, companionable in the 
home; 9, considerate in the home; 10, desiring children; 11, willing to help 
in their rearing; 12, adaptable to family life; 13, perseverance; 14, creative 
thinker; 15, courageous; 16, ready to use shady practices m business; 17, 
social ease; 18, unvarying honesty; 19, respectful toward wotnen; 20 op 1 - 
mistic; 21, sarcastic toward women; 22, keen sense of humor; 23, indifferent 
to religious matters; 24, generous toward family needs; 25, extremely con- 
scientious in details; 26, readiness in making friends; 27, rational m decisions; 
28, reckless and daring; 29, retiring disposition; 30, highly intelligent; 3 , 
credulous; 32, habitual repression of emotions; 33, romantic views of lite; 
34, enthusiastic in his interests; 35, phlegmatic temperament; 36, parsimoni- 
ous; 37, habitually patient; 38, devoted to some spoit. High school seniors, 
16-18 years of age, were chosen as the lowest age-group; college juniors 
and seniors made up the second group. Names from student-body files of 
women listed as out of college five to ten years comprised the third group. 
Mature and older groups were reached through names taken from year- 
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books of the federated clubs of the State of Oregon, and a few scattered 
individuals known to the writer as being progressive and mentally alert were 
also included. The oldest woman contacted was 84 years of age. 

There were 530 cases of completed returns, classified in five age-groups as 
given in Table 1. Since different numbers of individuals reported in the 


TABLE 1 


Age 

Number 

Description 

Symbol 

16-18 

113 

High school seniors 

HS 

19-24 

114 

College juniors, seniors 

Col 

25-35 

124 

Out of college 5-10 years 

OC 

36-50 

94 

Mature women 

M 

51-84 

85 

Elderly 

E 


different groups, the curve for each was plotted on a percentage basis in order 
that they might be directly comparable. 

C. Results 

Table 2 gives the mean scale values and the average deviations for the 
five age groups on the 10 propositions. 


TABLE 2 



HS 

ad 

Col 

ad 

OC 

ad 

M 

ad 

E 


I 

3.00 

1.34 

2.5+ 

1 22 

235 

1.08 

2.08 

1.12 

2.08 

1.05 

II 

5.51 

2 00 

5.44 

1.84 

5.25 

1 79 

4.66 

1 69 

4.47 

1.33 

III 

2 36 

140 

2.76 

1 63 

2.09 

1.20 

2.04 

1 16 

2.53 

127 

IV 

3.59 

1.67 

2.96 

1.32 

2 12 

1.04 

2.10 

.93 

2.30 

1.12 

V 

3 50 

1.51 

3 00 

1.30 

2.12 

1.04 

2.23 

1.06 

2.49 

1 30 

VI 

6.35 

2.07 

7.71 

145 

7.98 

1.09 

7.88 

1.19 

7.27 

1.61 

VII 

1.89 

1 07 

1.34 

.56 

1 62 

1 08 

1.13 

.24 

1,14 

.25 

VIII 

4.62 

2.18 

4.82 

1.98 

4.31 

2.05 

4.04 

1.75 

3.36 

1.59 

IX 

6.13 

1.60 

6 83 

144 

7.15 

1.43 

6 87 

1 44 

6.13 

1.35 

X 

4 65 

2 12 

5.17 

2.06 

4.73 

1.98 

4.67 

1.69 

4.76 

1.70 


An inspection of the means shows that some items like III and VII tend 
to receive low scale values, while others like VI and IX obtain high (un- 
favorable) ratings from all groups. This fact indicates that the scale of 
values was employed with some precision and consistency by all ages. 

In passing fiom group to group up the age-scale there is found a steady 
shift toward a greater consideration for the status and ability of women, 
especially in Items II, IV, V, VII, and VIIL The item receiving the most 
disfavorable rating is VI, Dependence in money matters. All groups are 
agreed as to its undesirability, but OC, ages 25-35, rated it lowest, the aver- 
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age score being 7.98. Many of these women were, or had been, wage-earners, 
and took most unkindly to dependence for financial needs. The most favor- 
able rating of the 10 problems was given to VIT, a single moral standard. 
Here the average scale values ranged around 1.34. 

An interesting comparison of the attitudes of the entire gioup may be 
seen in the ratings given Problems II and X, the former being a question of a 
wife's dropping dreams of a career in favor of devotion to home and husband, 
the latter, one of freedom to pursue a career already established. To II the 
thiee younger groups record a neutral attitude, while M and E are mildly 


TABLK 3 



HS 

Col 

OC 

M 

E 

1 . 

1.6 

1,6 

1.9 

1.9 

1.9 

2 . 

1.4 

0.8 

2.1 

1.9 

2.2 

3 . 

3.0 

3.3 

3 5 

3.7 

3.9 

4 . 

3.8 

3.7 

3 8 

3.9 

41 

5 . 

6.5 

6.7 

6.8 

7.7 

4.1 

6 . 

3.2 

20 

3.0 

2.7 

3.0 

7 . 

4.0 

4.2 

4.2 

4.0 

3.7 

8 

l.S 

1.4 

1.5 

1.7 

1.7 

9 . 

2.0 

1,9 

1.8 

1.8 

1.9 

10 . 

3.8 

2.5 

23 

2.5 

2.7 

11 . 

2.8 

20 

1.6 

1.9 

2 1 

12 . 

2.5 

2.2 

2.0 

2.0 

2.3 

13 . 

2:3 

22 

2.0 

1.0 

1 8 

14 , 

2.7 

2.8 

3.1 

3 2 

2.0 

15 . 

2,2 

2.4 

2.2 

2.3 

2.2 

16 , 

8.8 

9.4 

9.4 

9,8 

9,6 

17 . 

23 

3.0 

34 

4.2 

3.6 

18 . 

1.6 

1.8 

1.5 

1.5 

1.5 

19 . 

1.5 

1.6 

1.4 

1.6 

1.6 

20 . 

2.8 

2.2 

3.3 

2.8 

2 5 

21 . 

7.4 

8.4 

8.7 

8.0 

9.0 

22 . 

3.9 

3.0 

2.8 

3.0 

3.0 

23 . 

6.5 

8.0 

7 1 

8 3 

8 1 

24 . 

3.1 

3.0 

2.7 

2.8 

3.0 

25 

3.9 

4.6 

4.2 

4.0 

2,9 

26 . 

2.9 

3.3 

2.5 

4.0 

3 5 

27 . 

3.7 

3.6 

2.2 

2.3 

2.2 

28 . 

7.4 

7.4 

7.8 

8.3 

8.0 

29 . 

7.3 

9.0 

9.0 

7.2 

7,1 

30 . 

3.8 

3.0 

2.5 

2.2 

2.9 

31 . 

7.5 

9.0 

9.0 

7.0 

9 0 

32 . 

7.6 

8.2 

8.3 

7.2 

7.9 

33 . 

4.5 

5.4 

5.0 

5.4 

5,6 

34 . 

4.0 

3.2 

3.1 

2.5 

3,5 

35 . 

7.3 

7.7 

74 

7.3 

68 

36 . 

8.0 

9,0 

9.2 

9.8 

97 

37 . 

4.2 

4.0 

3.7 

3.5 

3.5 

38 . 

42 

3 5 

4.0 

42 

4.5 
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in favor of dispensing with dreams. For X there is an Irregularity of mean 
scores throughout the scale, but all are near the neutral point. Apparently 
all ages are willing to leave it up to the person who makes the choice. It is 
the oldest group who show the most favor toward dropping dreams, and 
as a group they are less inclined to approve the continuation of a career 
which was in actual practice before marriage. 

Inspection of the average deviations for all ages reveals a definite trend: 
the variability decreases with age. This would seem to indicate a progressive 
ciystallization of opinion due to increasing experience of life. 

In evaluating the returns from page 2 the mean scores were found as for 
those of page 1 (Table 3). 

The most conspicuous feature of the study as a whole is the close agree- 
ment upon most points of the women reporting here. The conclusion is 
that the social environment of the moment was of greater weight in deter- 
mining answers than was any difference in age, the variations between age- 
groups being usually one of relatively small degree. 

There is close agreement upon the traits essential in an ideal husband. 
These are, first of all : A respectful attitude toward women, then Companion- 
able in the home, of Unvarying honest3'', Neat in personal appearance, and 
of Good health. Furthermore he must be free from Willingness to resort 
to shady practices in business, from Niggardliness in spending for a family, 
from credulity, and from a Sarcastic attitude toward women. Recklessness 
and Habitual repression of emotions in the home are equally undesirable, 
and indifference to all religious matters is likewise in extreme disfavor. An 
inspection of this section shows little change from group to group. 

D. Summary and Conclusions 

Judgments of 530 women were obtained on a questionnaire. The results 
indicate that ideas about the status of women vary with age, becoming more 
fixed and uniform in the older groups. Ideas about a husband, however, 
remain fairly fixed and constant regardless of age. 

The most conspicuous feature of the study as a whole is the close agree- 
ment of women of all age-groups upon the subject matter here presented. 

Department of Psychology 
University of Oregon 
Eugene^ Oregon 
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Mooseheart Laboratory for Child Research 


Martin L. Reymert 


This project was undertaken for two purposes: first, to obtain some kind of 
even tentative answer to the question of the advisability of war toys for 
children, and secondly, to see how a group of professional psychologists in 
the applied field would respond to a problem on which they had no ready 
access to a body of research data, A preliminary population of 20 psycholo- 
gists, whom I judged would be interested in a question of this type and 
whose background of professional work would give them some experience 
for answering, were first sent the questionnaire, as printed herewith (Table 
1), After receiving the responses from 13 of these 20, I made a random 
-^election of 80 more psychologists chosen from the membership list of the 
American Association of Applied Psychologists. From this latter group of 
80, 56 replies were received. From the 100 questionnaires sent out, a total 
of 69 replies were received, which constitute the data of this report. 

The following introductory statement was included with the questionnaire : 

Civilian defense and civilian morale are topics of the highest im- 
portance today. Children’s attitudes, fears and opinions of the war 
and war activities are important as part of this geneial problem of 
civilian morale duiing the war. 

Therefore, the advisability of giving children war toys in their play 
is a practical problem and one that comes up for consideration by many 
parents and administrators. With toy manufacturers turning out 
vast quantities of gnns, tanks, airplanes, bombs, lead soldiers, etc,, 
the problem is already in existence. For instance, at Mooseheart — 
the community which my Laboratory serves — -there is a large supply 
of various kinds of toys sent to the children. How advisable is it to 
stress gifts of war toys or how wise to discourage that type of toy? 

Since there is virtually no literature on war toys, I am asking a 
group of clinical and child psychologists to give their opinion on the 
matter by means of the enclosed questionnaire. We realize that the 
question of the advisability of war toys must be decided by the pecu- 
liarities of the given child confronting us, his personality, age, sex, 

^Received in the Editorial Office on September 15, 1942. 

^Read before the Annual meeting of the Midwestern Psychological Association, 
St Louis, Mo,, 1942, 
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Check 
Check 
Check 
1 A 


2 A 

3 A 
+ A 

5 A 

6 A 

7 A 

8 A 

9 A 

10 A 

11 A 

12 A 

13 A 

14 A 

15 A 

16 A 

17 A 

18 A 


19 A 

20 A 


TABLE 1 

Opinion Questionnaire on War Toys 


A if you agree with the paitlcular statement. 

D if you disagree, 

? if you are undecided. 

? D War toys, by acquainting children with the mechanics of war, tend 
to make them less fearhil of war since the most ii rational fears aie 
feais of what is unknown, 

? D War toys are definitely detiimental and instill in childien the y*- 
ciousness of war. 

? D The effect of war toys is negligible, one way or another. 

^ D In these times, the best educational toys are wai toys. 

? D Wai toys may serve to alleviate children's feais regarding military 

invasion or bombing. 

? D While war toys are not noticeably harmful, Lheie are many other 
kinds of toys which aie preferable. 

? D The effect of toys upon children’s present attitudes has been veiy 
much overestimated. 

? D War toys are inconsistent with a pacifistic viewpoint, 

? D War toys serve a definite need in wartime since they are one of the 

least objectionable ways of introducing children to the facts of war. 

? D War toys are probably detrimental to children’s mental health. 

? D War toys tend to recondition and rationalize any feais the child may 

have with respect to war. 

? D The educational value of war toys is negligible. 

? D War toys might possibly serve the function of giving the children 

symbolic expression for their aggressive urges. 

? D War toys give children a keener lealization of the events of the world 
today 

? D War toys tend to develop a militaristic attitude. 

? D The effect of toys upon children’s attitudes when they become adults 
is virtually negligible. 

? D War toys are unqualifiedly bad for childien to have. 

? D Since the radio, the newspapers, and the conversation of adults are 
full of reports of bombings and military engagements, it would be 
advisable for parents to acquaint children in a rational way about 
war activities through war toys 

? D War toys as such are neither bettei nor worse than any other kind 
of toys. 

? D War toys are primarily toys and have no effect whatever upon chiL 
dien’s attitudes toward wai. 


etc This being obvious, however, the practical problem remains. 
We, as psychologists, individually and as a group, are asked the ques- 
tion by parents, institutions, and school administrators: Is it advisable 
to use war toys in the present crisis with "normal” children? It is 
for the sake of getting some orientation for ourselves as a group that 
the following questionnaire has been prepared. We shall welcome 
individual comments and qualifying statements, in addition to the 
questionnaire. 

Realizing that your time is limited and yet desiring some even tenta- 
tive answer to this question, I would very much appieciate your 
filling out the enclosed questionnaire and returning it to me as soon 
as it is conveniently possible. 
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The 69 replies received were tabulated for each question under the three 
possible answers: agreement, indecision, and disagreement, and a few of ‘hio 
reply” at alL Unwillingness or failure to answer may be interpreted as inde« 
cision; however, the responses tabulated as “undecided” in this report were 
definitely marked that way. 

Since an “undecided” category was permitted, the degree to which a par- 
ticular statement was approved depended upon whether the count was made 
using the “agreement” category or the “disagreement.” In order to deter- 
mine how closely these two categories agreed in their rating of the amount 
of agreement or disagreement on a particular statement, the questions were 
ranked from those having the highest agreement to those Having the lowest 
agreement, using the A categoiy, and then they were again ranked from 
those having the lowest disagreement to those having the highest disagree- 
ment, using the D category. From these two orders, a rank difference 
correlation was computed and found to be .82. Inspectional analysis revealed 
that the greatest rank difference magnitudes were found among those ques- 
tions which had the highest proportion of undecided responses, as might be 
expected. 

To get some measure of the group^s opinion, it was decided to use no 
greater statistical refinement than the simple requirement that a majority 
of the group would have to subscribe to the particular point of view on a 
particular question. Using this criterion, only 7 of the 20 questions gave 
any relatively clear group opinion. These were questions 2, 4, 6, 7, 10, 13 
and 17. It should be noted that a number of these are extreme, all inclusive 
statements or else include conditional hedging words like “probably,” “might 
possibly,” etc. However, from these we may say that this group does not 
think that war toys are unqualifiedly bad for children to have nor that war 
toys are definitely detrimental and instill in children the viciousness of war, 
nor even that they are probably detrimental to children’s mental health. 
However, neither do they agree with the statement that in these times the 
best educational toys are war toys. Instead, they think that while war toys 
are not noticeably harmful, there are many other kinds of toys which are 
preferable. They say in their majority opinion that war toys might pos- 
sibly serve the function of giving the children symbolic expression for their 
aggressive urges but believe that the effect of toys upon children’s attitudes 
have been very much over-estimated. 

If we use as our standard of group opinion the placement of a question 
in the extreme quartiles on a scale of agreement according to both the A and 
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D categories, then to the seven questions already summarized may be added 
question ( 1 ) on which the group agreed that war toys, by acquainting chil- 
dren with the mechanics of war, tend to make them less fearful of war 
since the most irrational fears are fears of what is unknown. Questions which 
almost secured majority backing were 1 (already mentioned), and, in addi- 
tion, 8, 14, 18, and 20. Thus we might say that the group tended toward 
the view, but not without appreciable dissention, that war toys tend to give 
children a keener realization of the events of the world today but that they 
are, of course, Inconsistent with a pacifistic attitude. (It might be ques- 
tioned whether a pacifistic attitude is at all compatible with the events 
in the world of today.) 

The group tended to agree that since the radio, the newspapers, and the 
conversation of adults are full of repoits of' bombings and military engage- 
ments, it would be advisable for parents to acquaint children in a rational 
way about war activities through war toys and tended to disagree that war 
toys are primarily toys and have no effect whatever upon childien’s attitudes 
toward war. 

The greatest amount of indecision, as shown by a proportion of undecided 
responses higher than that of either of the other two categories, was found 
for Questions 3, 11, 15, and 16. 

The group would not commit itself on whether the effect of war toys 
is negligible one way or the other, and they were undecided whether the 
effect of toys upon children's attitudes when they became adults was virtually 
negligible. They were undecided about whether war toys tend to develop 
a militaristic attitude and were uncertain about whether war toys tend to 
recondition and rationalize any fears the child may have with respect to war. 

Indecision, as measured by the absence of any clear majority either one 
way or the other or as measured by an almost equal distribution of replies 
to each of the three possible categories, was evidenced for Questions 5, 9, 
12 and 19. The group is undecided about whether war toys may serve to 
alleviate children's fears regarding military invasion or bombing and about 
whether they serve a definite need in war time since they are one of the 
least objectionable ways of introducing children to the facts of war. Like- 
wise, they could not definitely say whether the educational value of war 
toys is negligible, and whether war toys, as such, are better or worse than 
any other kind of toy. That, in extended summary, gives the direct results 
of the questionnaire, 

The reactions of the 69 psychologists, as a professional advisory group, 
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on the general question of the advisability of war toys showedj I believe, 
the following: Out of a total of 1,380 possible responses, the group gave 
the ^‘undecided^^ response or failed to give any response at all in 426 instances, 
or 31 per cent. This proportion of undecided responses, almost one-third, 
is high in view of the fact that many of the statements in the questionnaire 
have extreme phrases like ‘‘unqualifiedly bad,” “no effect whatever,” “defi- 
nitely detrimental,” and other weaker hedging phrases like “tend to de- 
velop,” “probably,” “might possibly,” etc., which either by their extreme- 
ness in some instances should promote a definite answer and by their hedging 
nature in other instances encourage an answer, definite even if non-committal. 

The fact that on only roughly one-half of the questions could we obtain 
any even reasonably clear answer is a further cause for raising the question 
of what psychologists would do when confronted with such a situation. 

Of course, it must be realized that recommendations, such as this ques- 
tionnaire call for, depend upon a full knowledge of each individual child, 
his age, personality traits, attitudes, etc. Generalities like “war is hell,” 
“the science of psychology is comparatively young in the family of sciences,” 
“much research remains to be done on a great many questions,” and, even 
further, that “many of the members in the applied field have separate 
specialities, often very unrelated, in spite of the fact that they all come under 
the head of psychology,” may serve as general excuses for many indecisive 
responses. Yet the fact remains that parents, school administrators, and 
commercial firms which manufacture war toys need information of this 
kind and we psychologists, on the basis of our experience, should be the 
best equipped of any professional group to give such information. This 
study is presented, therefore, as a definite problem with professional implica- 
tions. It is merely a test case. With the present war and the great need 
of the nation in matters psychological, what are we to do when our advice 
and services are called for in questions on which we have no access to a 
sufficient body of research studies to give a complete answer? Should we 
hedge and hem and haw and avoid answering on the plea that there is not 
enough evidence one way or the other? The practical demands of the 
situation will force a decision and the question, as I see it, is whether psy- 
chologists will make the best answer, or guess, or will let that task and deci- 
sion fall to someone less qualified. 

The individual comments which I received in many instances showed a 
great deal of constructive thought on the subject as well as interest in it. 
The comments which we leceived included a spelling correction, references 
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to literature, an additional question supplied by a psycholog:ist, the under- 
lining and addition of qualifying words in the questions, etc., but in all cases 
serious thought was given the matter. For instance, the point was made by 
several psychologists that the question was not whether war toys were good 
or bad in themselves but rather whether the way in which they were used 
was such as to serve a good or a bad purpose. All toj^s weie a means and 
as such could be used to good or bad ends. Now such a point of view is a 
genuine contribution to the problem and gives helpful advice with practical 
implications for this subject. 

While, then, the present little study gives a good insight into the great 
variety of individual thinking and opinion among psychologists, this in 
itself should be a good promise for the future of our science. On the other 
hand, however, should any machinery be set up or how shall we meet ques- 
tions of the kind here discussed to which the parents, practical educators, and 
others of the nation demand an Immediate answer? 

Moose heart Laboratory for Child Research 
Mooseheari t Illinois 
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SEASON OF BIRTH AND FAME^ 

Yale Uni^eisity 


Ellsworth Huntington 


A recent note in this Journal by Drs. Pintner and Forlano (1942, Vol. 
61, pp. 81-86) brings up the question of the way in which the seasonal dis- 
tribution of births is influenced by such factors as mode of life, diet, and 
birth rank. It also raises a question as to the relative parts played hy IQ 
and physical vigor as elements in the attainment of fame. 

Using material which they have profitably discussed before in other 
respects, Pintner and Forlano divide some 17,500 New York school children 
into four approximately equal groups on the basis of /0’s. Plotting the 
results according to the method which I have employed (1), they find that 
the three lower groups show approximately the same seasonal distribution of 
births. A pronounced maximum in February or March is followed by a 
minimum in May or June. Then comes a minor maximum in August or 
September, and lastly a deep minimum in October or November. These three 
groups together give a curve which is essentially the same as that of the 
1,343,000 births in New York City from 1915 to 1934 (p. 324).^ Many 
other curves of birth show similar seasonal trends. As Pintner and Forlano 
rightly put it, they are '^somewhat like many of Huntington’s curves demon- 
strating his ‘basic animal rh 3 ^thm of reproduction.’ ” 

The curve for Pintner’s four thousand children with high /0’s (115 or 
higher) is quite different from the three for lower /0’s. From a minimum 
in midwinter it rises to a maximum in August and September with merely 
a hint of a secondary maximum in April It is closely similar to the curve 
for about a million and a half children born in Massachusetts from 1910 
to 1924 (p. 101). Curiously enough, however, it is quite different from a 
curve which I prepared on the basis of about 3,500 children with /0’s of 
130 or more (p. 324). Most of the children lived in New York City, 
but some in New Haven. They were born mainly from 1920 to 1930. The 
curve of births for this group of highly competent children is much like 
that of all children in New Yoik City, as well as like Pintner’s curves for 

^Received in the Editorial Office on November 6, 1942. 

^Page references in the rest of this papei refer to Season of Bitth. 
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relatively low It closely approximates what I have called the basic 

type for temperate climates. Thus we are faced by a seeming contradiction 
between my curve for New York and New Haven children having IQ’s of 
130 or more with its maximum in March and April, and Pintner^s curve of 
New York children having IQ's of 115 or higher with its maximum much 
later, in August and September. 

To dismiss such a contradiction as the result of mere accident would be 
unscientific. The fact seems to be that season of birth depends upon a com-* 
plicated combination of physical, social, and economic conditions. The 
working out of these is likely to lead to results that are highly significant 
for society. In explanation of the divergence of the two curves for relatively 
high IQ'sy two possibilities might well be investigated. First, a series of 
curves according to birth rank (p. 342) shows that in 1935 in New York 
State first births showed a seasonal distribution of the same type as Pintner's 
high IQ's. Later births, however, depart from this in such a way that 
third and fourth births together give a curve just about like the average for 
all births in New York City. The sixth and later births, show a still closer 
approach to the “basic animal rhythm.^' This seems to mean that the sea- 
sonal distribution of first births is greatly influenced by social and economic 
conditions such as date of mairiage, summer vacations, and times when 
plenty of jobs give newly married young people confidence in the future. 
On the other hand, the season at which births as late as the sixth occur de- 
pends to a large degree upon the physical condition of the parents. Their 
powers of reproduction apparently increase according to the basic rhythm 
until a maximum is reached in June. Therefore, the most children are born 
in March. Inasmuch as data for birth rank are as yet available for only 
one year, too much stress must not be laid upon what has just been said- 
Nevertheless, there is considerable evidence that the seasonal incidence of 
first births differs from that of later births. 

This makes it desirable to inquire into the possibility that the children in 
Pintner’s group with high IQ's may include an especially high percentage of 
first births. Mine, on the other hand, may be more evenly distributed. It 
is worth noting that first born children form an especially high percentage 
of the total number of children in the better sections of large cities. The 
larger a family in such a section becomes, the more likely it is to move to the 
suburbs. Thus the better sections of a city, especially the high schools, which 
arc the places where one would expect the greatest number of high IQ's 
include a great number of children from families of only one or two children. 
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Moreover, a study by Ellis (p. 296) and another by myself (p. 292) indi- 
cate that first born children, especially those in small families, have in the 
past been much more likely than the later born ones to win fame. This 
suggests, but by no means proves, that their IQ's average higher. Even if 
such is the case, it does not necessarily mean greater innate ability. It may 
mean greater constitutional vigor because the mothers are nearer their best 
physical level when the first child is born than at any latei time. 

Still another possibility may help to explain the special quality of Pintner's 
curve for high IQ's. In England (p, 349) I found that births among the 
population as a whole follow the normal seasonal rhythm with a maximum 
m the late winter or early spring and a minimum in the autumn. Births 
among the “landed gentry,” on the contrary, follow an entirely different 
rhythm with a minimum in January or February and a maximum in August, 
almost the same as PIntner’s high IQ's. Another instance of the same thing 
is found in central Europe. There, too, the births among the people as a 
whole follow the normal rhythm. Those of the “princely families,” however 
(p. 337), follow the same seasonal trends as those of the landed gentry in 
England and Pintner^s high IQ's. Again, a similar contrast is found be- 
tween different parts of the United States (p. 116). Births in Connecticut 
and Massachusetts on one side of the country and northern California on the 
other show this same peculiar type of seasonal curve, whereas the rest of the 
United States departs from this in ways that are appropriate to the diverse 
types of climate. These facts suggest that in general the kind of curve 
shown by Pintner's high IQ's with its maximum of births from July to 
September is associated with unusually high standards of living. Something 
about this mode of life, perhaps its nutritional standards, seems to be espe- 
cially potent in overthrowing or neutralizing the effect of the basic animal 
rhythm which leads to a maximum of births in the late winter or early 
spring. Thus it appears that the significance and causes of a given seasonal 
distribution of births cannot be rightly understood until we take account of 
many factors including climate, diet, percentage of first births, social cus- 
toms, and standards of living. The diffeience between Pintner^s curve of 
high IQ's and mine, and between his cuives of high and low IQ's may be 
due to some sort of unconscious selection of data whereby we have gotten 
hold of relatively small samples which contain different proportions of first 
births, or of suburban children, or of those living according to certain stand- 
ards of living. 
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Let US turn now to the problem of fame in relation to season of birth. 
A quotation from Pintner and Forlano will put the matter before us. 

Huntington . . postulates a basic animal rhythm -which influences the 
number of births at various seasons of the year. He finds, furthermore, 
that the births of persons of unusual genius conform to his basic animal 
rhythm. If we assume that children with high /Q’s are likely to make up 
the larger poition of eminent people of the future, it would be reasonable 
to suppose that a preponderance of bliths of such children should ap- 
proximate Huntington's basic curve showing a maximum during the 
winter months of January, Februaiy, and March. Huntington does 
not find this to be the case. . . . (Moreover, our own) high IQ curve 
shows no peak for the wintei months as it should do to conform to 
Huntington’s hypothesis. 

Two points in this quotation need clarification. First, although T have 
frequently used the word “genius’’ in Season of Birth j I have everywhere 
employed it in a qualified sense, as appears from the following (p. 291): 

We shall test our previous conclusions by what we may call emi- 
nence, leadership, success, or even genius. Whatever the name may 
be, the thing that we want to investigate is the qualities which make 
a man stand out above his fellow We want to find out how far 
such success depends on physical vigor in compai Ison with innate 
genetic qualities on the one hand, and training and opportunity on 
the other. 

The thing to be noted is that when most of us discuss “genius,” we are 
not necessarily discussing people who have high /Q’s. We ai*e merely dis- 
cussing people who were able to use their faculties in such a way that 
they attained a certain level of fame. The records of almost any college 
show that many men who stand at the top intellectually and have extraor- 
dinarily high /0’s never make good. They are forgotten by the next genera- 
tion, whereas men with only moderate /0’s become well known. In other 
words although Pintner is right in assuming that “children with high /0’s 
are likely to make up the larger portion of the eminent people of the 
future,” it is not to be expected “that a preponderance of births of such 
children should approximate Huntington’s basic curve showing a maximum 
during the winter months.” Such approximation may occur, but it is not 
a necessary consequence of the facts now known. 

The reason for this last statement is that many facts indicate that fame, 
especially the kind of fame that causes people to be commemorated in books 
of reference does not depend entirely upon mental endowment. It also de- 
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pends to a large extent upon physical vigor and upon the powers of work 
and concentration which normally accompany such vigor. Let us suppose 
for a moment that in a given population 100 persons with sufficient mental 
equipment to permit them to become well known leaders are born in March 
and 120 in July. How many of them will actually become known to fame? 
Even under the most favorable circumstances it is doubtful whether one in 
ten will thus succeed, and probably the ratio is far less. Let us assume 
that the two groups are alike in innate ability and also in all types of 
cultural advantages, including education, opportunities, and such physical 
matters as diet and medical care. 

What, then, will determine the percentage who become famous? Judging 
by what one sees among ordinary college students and among people in 
general, the decisive factor will be largely the energy with which these 
people of otherwise equal potentialities go about their work. If the chil- 
dren of the present are like those of preceding generations, those born in 
February and March will on an average live at least three and a half 
years longer than those born in July, August, or September (pp. 174, 177). 
This figure of three and a half years is derived from a study of 39,000 per- 
sons who were born in the eastern United States. None of them died be- 
fore the age of two years and most lived more than 20. Such longevity means 
that throughout life those born in the late winter or early spring are especially 
vigorous and energetic. How much difference this makes in their final 
achievements it is impossible to say. It seems clear, however, that such 
persons have a distinct advantage in the race of life. Therefore, even if 
five or even ten per cent more children with IQ's above 115 are born in 
August or September than in February or March, as in Pintner's sample, 
there would be nothing surprising if six, let us say of the three or four hun- 
dred March children got into Who^s Who and only five of the August 
children. In fact the surprising thing would be the failure of some such 
result to appear. 

Thus it seems to me that Pintner’s lesults and mine do not disagree, but 
merely emphasize the complexity of the underlying physical and social condi- 
tions which determine the season of birth on the one hand and provide the 
background for fame on the other. In a brief note such as this, It Is im- 
possible to do more than touch on some of the complexities and possibilities 
of the problem. Enough has perhaps been said to emphasize the value of 
work such as that of Drs. Pintner and Forlano. 
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The Journal of Genetic Psychology^ 1944, 64, 329-333, 

THE SIIVIPLIFICATION TENDENCY IN REPRODUCING 

DESIGNS* 

Lincoln School of Teachers College, Columbia Unwrrsity 


Gertrude Hildreth 


Studies of developmental sequences in childish drawing (1, 2, 3, 5, 6) 
demonstrate the stages through which children tend normally to pass as 
they progress from the scribble stage to realistic drawing. Copying designs 
has proved to be a good mental test for children because outline drawings of 
geometrical forms and designs can be arranged in order of difficulty accord- 
ing to the average age at which children can reproduce them correctly. 
Copying designs, therefore, is a test that affords an opportunity to study the 
laws of psychological assimilation and apperception, and to determine the 
child^s maturity in perception. 

A simplification tendency is shown when children attempt to draw com- 
plicated objects from memory; or when they reproduce designs that are 
meaningless to them or above the level of perceptual maturity they have 
attained. The child too young to copy a square makes a circle, one a little 
older substitutes a square or rectangle for a diamond. A square may be 
substituted for a rectangle; instead of making a square or diamond as directed 
the child may make a cross or an H and say that he is drawing bed” or a 
^‘windmill.” Locomotives are shown as strings of sausages. 

A five-year-old of average ability, when asked to copy a square, made 
a rude triangle, looked at it and then at the square, saying, "'It's a triangle/^ 
but he made no attempt to correct the drawing for apparently he saw nothing 
wrong about it. When a little girl of three was asked to copy Figure 1 
she copied it as in Figure 2 saying, "It^s a Chrisimns tree/' 

The Dionne Quintuplets, 'when nearing five years of age, drew pictures 
of their bird houses as shown in Figure 3. The bird houses about their 
nursery which furnished the inspiration for this effort are the shape shown 
in the lower right figure. The response the quints made was typical for 
their age, and illustrates the tendency of young children to reduce difficult 
objects to simpler or more familiar forms. 

^Received in the Editorial Office on December 2, 1942. 
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Fl£iur« 3. 


FlCurc 4. 


CHART 1 
Figures 1-4 

Figure 3 consists of birdhouse drawings done by the Dionne quintuplets, and is 
reproduced from the New York Times Magazine, May 28, 1939, with the peimission 
ol Mrs. Eunice Fuller Barnard and the publi§.hers of the New York Times, Figure 4 
consists of reproductions of the Binet diamond. 


The difficulties that children below the requisite mental age experience in 
reproducing the Binet Diamond are well known to every Binet examiner. 
Fipre 4 shows the diamond to be reproduced and six attempts made by 
children five and six years old, to copy it. The tendency of some children to 
“put the ears on” is shown in the lower left drawing. 

In an earlier article (4) the writer demonstrated the operation of this 
difficulty reduction tendency in problem solving generally, whether in the 
field of leading, reproducing material perceived orally, in thinking and 
reasoning, When a child says, '7 pledge a legion to the flag" instead of 
allegiance” he is illustrating the same tendency. A child reported enthusi- 
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CHART 2 
Figures S-7 

astically to her teacher that she had learned where the hen lays eggs. "It's 
on an average'' "JVheref" asked the surprised teacher. "On an average. 
Rig^ht here in this book it says: 'A hen lays six eggs a VJeek on an average.'" 
A certain author complained that it seemed impossible for any proofreader 
to leave the word ^^windrow” alone as it stood in his original text, so uni- 
versal was the tendency to substitute the word “window.’’ 

Difficulty Reduction in Copying Figures 

In order to obtain more systematic evidence of the operation of this 
principle in children’s perception shown in reproducing figures, a figure-copy- 
ing experiment was carried on with four-year-old children ranking above the 
average in general intelligence, all of whom were attending a private school. 

The figures to be copied were mimeographed on large sheets of paper ; the 
children were given large ciayons and were asked to copy the drawings. 
None of the children said, “I can’t” or refused to draw. The younger the 
children, the more tendency toward “error” was shown, and the farther 
removed the reproductions were from the originals. 
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CHART 3 
Figures 8-10 


The results are shown in Figures 5 to 10. At the top of the reproductions 
stands the original figure to be copied in each case. 

Conclusions 

These results prove that young children, in attempting to reproduce 
designs, tend when the design is too difficult to reproduce correctly, to sim- 
plify the drawing according to certain principles. The tendencies are : to 
substitute something that is meaningful for a meaningless design, or that is 
lower in the evolutionary series for maturation in drawing; to unify and to 
''close’' the design, to introduce rhythm, symmetry, or conventional propor- 
tions when these are lacking. There is a tendency to "square” anything 
with angles, to shorten a rectangle, to substitute a circle for any design 
suggesting roundness, to make diagonals vertical or horizontal, to widen 
angles, to simplify the design all over by omitting detail. The tendency is 
toward more primitive and habituated responses, resulting In mental economy 
and least effort. What has been previously learned tends to persist; change 
is resisted. The child confronted with a difficult problem, instead of turn- 
ing away from it, unconsciously remakes the problem to fit his immature 
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mentality. He reworks the concept to fit his grasp, getting out of it only 
what his limited insight and experience permit. This appears to be a law 
of childish perception, of thinking and problem solving. 
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The Journal of Genetic Psychology^ 1944, 64 , 337-343. 

(Tolmarij E. C. Drives Toward Neiu York: D. Appleton- 

Century j 1942.) 


Reviewed by A. M. Olsen 


^^War is horror, cruelty, death; but it is also selflessness, devotion, exalta- 
tion. One stands confounded before such a contradictory, terrifying, yet (to 
many minds) glorious human adventure. This statement serves as intro^ 
duction to Tolman's foreword in his recent booklet on the psychology of war. 
One begins to read with the high hope that a psychologist of lenown will clear 
away the confusion before “such a contradictory, terrifying, yet (to many 
minds) glorious human adventure.*^ A study of the book, however, reveals 
certain assumptions and fixations in Professoi Tolman^s thinking. These 
consist of faulty generalizations and comparisons, assumed implications, and 
vagueness of concepts, representing a trend of thought which because of its 
consistent emphases may be called biologism. Since the biologistic doctrine 
takes several forms, these may be enumerated and exemplified in detail. 

1, Generally, Tolman emphasizes biological factors. This is shown in 
the following quotations. 

The first and the most basic needs of the human being are those 
which come from the biological drives. Man shaies these biological 
drives with the lower animals. In fact, most of our precise knowledge 
concerning such drives comes from experiments on rats, monkeys, and 
chimpanzees (p. 9). 

In his list of appetites “shared” by human beings and animals Tolman 
includes play and the aesthetic drive. Even here his penchant for biologistic 
explanations leads to the following statement : “It appears that each is set 
m motion by some peculiar internal metabolic condition (hunger, thirst, sex, 
need for exercise, etc.)” (p. 20). 

It is to be noted, fuither, that it is largely due to Kohler’s pioneer 
studies with chimpanzees plus the more lecent and nnore controlled 
studies under Yerkes’ direction at the '‘Yale Laboratories of Primate 
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Biology/^ that we now have cleai notions concerning these instrumen- 
tal social techniques (p. 27). 

The table of contents itself shows the biologist ic stress. Chapter II is 
called ‘‘The Biological Drives”; Chapter III is called “The Social Tech- 
niques.” One sees immediately the possibility for two additional chapteis, 
left unwritten by Tolman, on “The Biological Techniques” and “The Social 
Drives.” 

2. The essentials of the Freudian doctiine are accepted by Tolman. 

It was Freud who first uncovered most of these mechanisms (p. 60). 
(Psychological mechanisms aie referred to here.) 

It was the discovery of the fact of repression which constituted one 
of Freud’s fiist and major findings (p. 63). 

Rcaction-f ormatiofi (also called reversal-formation) is the term used 
by Freud to designate the mechanism whereby a repressed unconscious 
propensity comes out in the guise of its opposite (p. 64). 

A typical case of symbolization is that in which the analyst or doctor 
becomes a symbol for the parent, Or, similarly the Fuhrer acts as a 
symbol for the father (pp. 65-66). 

Here Tolman seems to accept without reserve the Freudian interpretation. 
One should exercise great caution in offering simple explanations of Der 
Fuhrer. 

“The negative character of the truly frustrating agent gets displaced on 
to (spreads to) some quite innocent bystander” (p. 67). 

The limitations of Freudism have been amply and repeatedly discussed 
elsewhere. They need not detain us here, 

3. A kind of hedonism is implied in Tolman^s formulations. Consider 
the following. 

In friffht the organism runs away from oi hides from the injury- 
thieatening situation. And the ultimate drive seems to be to avoid the 
internal sufferance which we call pain and which would result from the 
injury (p. 20). 

But this does not justify the generalization that all “internal sufferance” is 
pain. This objection is valid even when we assume a genetic relationship 
between sensory pain and all other “internal sufferances.” Such a genetic 
relationship does not imply the identity of the two. One could as well say 
that water and hydrogen are the same thing. 

Other examples of Tolman’s essentially hedonistic views follow. 

Nuituvance {giving aid and protection) . This seems fo be an exten- 
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slot! of the simple maternal drive. It is obseived in the higher animals 
such as the chimpanzee (and man). It is the propensity of an older or 
stronger animal to aid, or give pro|tection to, a weaker one. The fol- 
lowing is quoted from Kohler’s classical account of the chimpanzee. 

“. , . One day when he seemed a little better, the little fellow was 
once more let out into the open, where the others were gaily eating 
green stuff. He diagged himself painfully to them, but after taking a 
few steps he suddenly fell to the giound with a piercing ciy of fear, 
Teicera was sitting some way away, chewing. She sprang up, her hair 
standing on end all over her body with excitement. She reached him 
in a few strides, on two legs, her face filled with the utmost concern, 
her lips protruding with sorrow, and uttering cries of distress, she 
caught hold of him under the arms, and did her best to raise him.” 

“It is evident,” says Tolman, “that such nurturance gives some sort of 
satisfaction to the older animal” (pp. 14-15). 

It is just as evident that all behavior gives some sort of satisfaction. The 
unwarranted generalization that all behavior is motivated by simple, defin- 
able rewards is the essential error inherent in hedonism. Hedonistic doctrines 
obliterate the distinction between self-seeking and self-sacrifice. All desires, 
purposes, and aims are the same. Individual differences do not really exist. 
Cultural differences are negligible. Social evolution leaves untouched the 
"real” motives of human beings. The coward and the hero have the same 
motivation— for Tolman. The truth of the matter is that the common 
element in all of the highly contrasting modes of behavior of any two or- 
ganisms, or in any two disparate episodes in the life history of a single 
organism, is not much more than that they are (necessarily) performed by 
organisms. The search for constant and permanent motivating forces thus 
leads to the striking conclusion that the organism always parficipates in 
the accomplishment of its own activities. But of this only animists have 

doubts. ^ . fiT u 1 4 - 

Tolman espouses ethical as well as psychological hedonism. In the last 

analysis, it can be said that all the things we human beings do and want are 
ultimately to be evaluated with respect to the degree to which they tend to 
satisfy hunger, thiist, sex, and the rest, or to prevent pain, frustration, and 

loneliness” (p. 23). 

4. Tolman wishes to rehabilitate the doctrine of instincts. 

Men, we must assume, aie endowed by nature with hungei, thast, 
sex, etc., and also with considerable propensities toward self-assertion, 
self-abasement, collectivity, and coliective asseition. Or (to use a some- 
what outmoded phraseology) we must suppose that the bio ogioa rives 
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and all the four types of social technique are all rooted, to some de.'>[iee. 
in instinct (p. 56). 

The only difficulty seems to be that even in man the innate piopens^v 
toward such collective techniques seems somewhat weak wheicas the 
innate propensity toward the opposed self-assertive techniques seems 
relatively strong (p. 47)* 

Even under the scrutiny of so keen a seer as Professor Tolman man retains 
his original sin. At any rate — it seems to Tolman — his Innate meanness is 
‘‘relatively strong.” But, take heart, this is the “only difficulty.” 

At times Tolman^s instinctive bias results in self-contradictions. Under 
the heading of Collective Techniques he writes the following: 

Iviiiation. Imitation is a veiy fundamental propensity in social ani' 
mals. Even white rats, as has been recently demonstrated by Millei 
and Dollard, can be taught to imitate one another, in so far as follow- 
ing along a given path is concerned; and in the higher animals such as 
monkeys and chimpanzees (and human beings) this imitative tendency 
may become veiy strong (p. 41). (Italics by reviewer.) 

5. Tolman’s essay breathes zoomorphism. The neglect of this concept 
in psychological literatuie is striking in view of the stress given the idea of 
anthropomorphism. This does not justify Tolman, however. Both zoomorph- 
ism and anthropomorphism are errors arising from failure to see the differ- 
Alices as well as the similarities between animals and human beings. The 
following quotations express or imply zoomorphic evaluations. 

“The first and most basic needs of the human being are those which come, 
from the biological drives. Man shares these biological drives with the 
lower animals” (p, 9). As one of the drives which man “shares” with the 
lower animals Tolman names “elimination drives (urination and defecation 
in specific types of locale” (p. 10). 

Another drive “shared” by animals and human beings is nest-building 
and nest-using. “A just parturient or post-parturient female rat (or any 
rat — male or female — kept at a low temperature) will build a nest from 
paper strips, if provided with such strips. "When the nest is finished,” etc, 

(p. 16). 

Misleading zoomorphic implications aj'e contained in the following quota- 
tions. “The concept of dominance-status arose from the observation that 
in any gioup of two or more individuals of a gregarious species there is a 
tendency for each animal to try to achieve dominance over others in respect 
to limited supplies of food, sexual partners, or the like; and this leads to 
the establishment of a dominance-hieiarchy within the group” (pp. 29-30). 
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"'Tom, a male weighing 24.4 kgs.; Dick, a male weighing 19.5 kgs.; Don, 
the male castrate 18.6 kgs.; and lastly Gamma, a female weighing 20.9 kgs. 
They fell into a linear series from the most dominant to the least dominant” 
(pp. 31-32). In acquainting us with this fact, precisely what does Tolman 
wish to say about human society? 

Competitive acquhlHon. Under this heading I refer to the technique 
(when there is limited food supply) wherein each animal tries to grab as 
much as possible for himself, more indeed than he can actually eat then and 
there” (p. 32). This is an interesting, though ordinary barnyard observa- 
tion. Does Tolman believe that calling this behavior “competitive acqui- 
sition” ^illuminates real (war-evoking) “competitive acquisition” — such as 
economic monopolies? 

Tolman makes anthropomorphic errois as well. One or two examples 
will suffice. Play and aesthetic drives are included in the list of drives 
shared by animals and men. However one may qualify this view and what- 
ever apologies one may make for our brute brothers, they lack a true counter- 
part of human art, though we may fully grant, of course, that art may 
have had its evolutionary origin in animal life. 

Tolman quotes Kohler as follows: “It is strange how convincing, one 
might say full of moral indignation, this howling of the attacking group [of 
chimpanzees] sounds to the ears of man . . .” (p. 48). 

Zobmorphic and anthropomorphic errors are inexcusable in a student of 
comparative psychologj'-, for strictly speaking it devolves on this branch of 
psychology to discover wherein and to what extent human beings and 
animals are alike and wherein and to what extent they differ. 

All of the above material confirms Tolman’s biologism. In addition he 
makes other errors, less easily characterized by a single designation, but 
nonetheless important. The remainder of this review will mention some 
of these. 

Characteristic of Tolman’s logical devices is petition of principle. He 
proves by declaration, “Finally, taken together, it is the appetites plus 
the aversions which, I declare, provide the ultimate and basic needs for 
all animals, human and sub-human (p. 23). (Does Tolman find it neces- 
sary to make grandiose affirmations?) 

There are numerous passages in this vein. For example, “I prefer the 
term ‘social techniques^ to that of ‘social drives’ because the former empha- 
sizes the essentially instrumental, or ancillary, character of the social re- 
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sponse’* (p. 27). But it is precisely the instrumental, or ancillary, character 
of the social drives which he is trying to establish, 

was Freud who first uncovered most of these dynamisms, They, like 
learning, serve as mechanisms or ^'hannels^ whereby the values of the more 
basic drives or techiiiciues get carried over and lend value to other more 
ancillary techniques’^ (p. 60), Begging the question is circuitous and fruitless. 

A number of passages concerning the developmental relationship between 
the organism and the person reveal that Tolman confuses biological, psy- 
chological, and social categories. The italicized words in the following 
statements could not be used more deceptively. (Italics hy reviewer.) 

“The hrgimiings of these drives [the play and aesthetic drives], as 
we know them in man, are probably not to he found in the rat, but they 
certainly are to be found in the chimpanzee” (p. 18). 

“Kohler also presents an account of a pjimitinjc sort of painting 
[in champanzees]” (p. 19). 

“In fright the organism runs away or hides from the injiiry-thieatening 
situation, and the nlfimate diive seems to be to avoid the internal suffei- 
ance which we call pain and which would result from the injujy*' (p, 

20 ). 

“Man^s houses and heating systems, his clothes, airplanes, govern- 
ments, crimes, religions, and bombs are, we must assume, to be tilii- 
inately explained as hut complicated outijro^ths of those same bio- 
logical drives and social techniques which have been demonstrated in 
the rat, the chimpanzee, the monkey or the hen'* (p. 5+). 

“In short, training does change ‘human natuie’ to a surprising de- 
gree. The sadistic and cruel young Nazis have, we must suppose, 
been primarily made and not born” (p. 57), 

‘’‘Nurturance (giving aid and protection). This seems to be an 
extension of the simple maternal drive** (p. 14). 

“In the last analysis, it can be said that all the things we human 
beings do and want are ultimately to be evaluated with respect to 
the degree to which they tend to satisfy hunger, thirst, sex, and the 
rest, or to prevent pain, frustration, and loneliness” (p. 23). 

Two errors are implicit in the above formulations. First, the outcome 
of growth and development is identified with, and thereby confused with, its 
origins; second, the outcome of growth and development is reduced to its 
origins. It is as if one should say that poetic expression is a surprising 
development of> or is merely a complicated outgrowth of, or is, ultimately, 
in the last analysis the mere extension of the babbling of infancy. Such 
a view is reductive; it denies real growth and evolution. 

Tolman s capital error is found in his “understanding” of nazism and 
fascism. He says: 
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For, different societies can be usefully characterized by their specific 
emphases with respect to these four subgroupings of drive or tech- 
nique, Thus, some are to be characterized as emphasizing primarily 
the self-assertive techniques in theii leaders but the self-abasive tech- 
niques in their masses (that is, the Nazi and Fascist societies) ; others 
as emphasizing, rather, a more even spread of self-assertive lechniques 
throughout the whole population (that is, the democratic societies) ; 
others as emphasizing a relatively high development of collective tech- 
niques in all individuals (that is, the socialistic societies) (p. 29). 

The conception of fascism as an “emphasis on the self-assertive techniques 
of a minority and the self-abasive techniques of the majority” is a most 
deplorable error. It is also the least excusable of Tolman’s errors; for it 
is an expression of his social thought and it rests upon the most obvious 
logical flaw. He defines submission as “the technique of the animal which 
accepts the domination of another” (p. 37). But this “definition” does not 
express a genuine concept; it merely juxtaposes contradictory terms. The 
most that this phrase can mean is the technique of an aiiiinal that accepts 
that which is unacceptable j or that desires to be coerced. A brief consulta- 
tion of any good dictionary of the English language would have obviated this 
elementary error. That Tolman is unaware of some such necessary dis- 
tinction as voluntary submission and submission by coercion is clearly evi- 
dent throughout the book. For example, he writes persistently as though 
all abasement (submission) were self-abasement. It is, to him, a “technique” 
which has “instrumental” or “ancillary” value. Also, his example for 
illustrating self-abasement (in general) is an instance of voluntary, rather 
than coerced, submission: Jack was in no way coerced to grant Josie control 
of the food (p. 38). Finally, concealing by an inept term the distinction 
between voluntary submission and coercion Tolman allows himself to see 
in the humiliation of human beings under fascism nothing more than the 
innate propensity to self-abasement. 

The following words of Professor Tolman are, perhaps, the most 
memorable : 

Knowing but little sociology, economics, history, or political science, 

I, as a mere psychologist, will adapt concepts derived fiom the be- 
havior of rats and chimpanzees, combine them with certain Freudian 
notions, and then attempt to apply the lesult to the central and the 
most grievous pioblems of human society {p. xii). 
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